°So(H<> o^=50(So«>S)0C^> «H)oC?;« 


I 


HT5T S?T|T 5TI?*t StStTCH *WT**ft 

Lai Bahadur Shastri Academy of Administration 

MUSSOORIE 


5?H^rT5fiy 

LIBRARY 



o 

jjj sr^rfccr w°m 

1 Accession No. _ 

| 5HT 

j| Class No. _ 

3?cHT 

Book No. _ 

I M- 2 - | 

<0oO> «SS>oC=3> <E^oC=3> <S>0^3> 


4 ^ 0 .3 

^i-ou 





THE STANDARD CYCLOPEDIA 
OF MODERN AGRICULTURE 
AND RURAL ECONOMY 



THE 

STANDARD CYCLOPEDIA OF 
AND RURAL ECONOMY 


BY THE MOST DISTINGUISHED 
AUTHORITIES AND SPECIALISTS 
UNDER THE EDITORSHIP OF 


FI! \8 IKS F, PRINCIPAI OK IMF \\ FST OF SCOTLAND 
AGRTCULI URAL COL LEG L GLASGOW 


VOLUME II 
AUS BRO 


34 and 35 SOUTHAMPTON STREET STRAND LONDON 



LIST OF PLATES 


VOLUME II 

Page 

Breeds of Poultry (Coloured) ------ Frontispiece 

Ayrshire Bull “Commander” ----- - - - 16 

Ayrshire Cow--“ Dairymaid ” ------- - ib 

Ayrshire Bull —“Spicy Sam” - -- -- -- -20 

Ayrshire Cow—“Lady Mary Stuart” - 20 

Badger.-.32 

Bewer (Sec page t)i) - - - -. 32 

Bareary IIorsk “Bou Akii ” - ---4b 

Belgian S i allion (Set* page 114) - - - - - - -46 

Varieties of Barley (Coloured) ----- 52 

Manufacture of Basic Slag - -- -- 72 

B\r-Frame Hive and Appliances - ... io2 

Bees and Beekeeping—I - - - - - - - - -106 

Bees and Beekeeping— II - - -.108 

Belted Cattle - - - - - - - - - - -116 

Berkshire Boar-“Baron Kitchener” - - - - - - 118 

Berkshire Sow—“Dorcas” - - - - - - - -118 

American Bison - - - - - - - - - - *132 

West African Buffalo (See Vol. Ill).132 

Blackface Ram—“Gold Hoof”.140 

Blackface Ewe—“Princess of Wales” ------ 140 

Black Boar—“ Hasketon Black King IV” - - - - - 146 

Black Sow—“Hasketon Long Lady” ------ 146 

itt 








List of Plates 

Page 

Blue-Grey Ox.- -164 

Brittany Cow ----------- 164 

Border Leicester Ram—‘‘Pitlivie Brilliant'*.192 

Border Leicester Gimmer - -.- . 192 

Broadcast Manure Distributors and Broadcasi Sower - - 238 






LIST OF CONTRIBUTORS 


VOLUME II 


The contributors sign by their initials at the conclusion of 
their respective articles. Those in the present volume are as 
follows:— 


A. J. S. 

A. N. M‘A. 

A. S. G. 

C. C. 

C. W. 

D. B. 

E. B. 

F. T. B. 

G. A. J. C. 

G. B. 

G. S. M. 


Aubrey J. Spencer, M.A.(Oxon.), Barrister-at-Law, Lincoln’s Inn, 
London; Editor of Dixon’s “ Law of the Farm ”, &c. 

A. N. M‘Alpine, B. Sc. (Lond.), Assoc. R. C. S., Professor of 
Botany, West of Scotland Agricultural College, Consulting Botanist 
to the Highland and Agricultural Society of Scotland; Author of 
“A Botanical Atlas”, &c. 

A. S. Grant, North British Agriculturist, Edinburgh. 

Dr. Charles Crowther, M.A.(Oxon.), Ph.D., Lecturer on Agri¬ 
cultural Chemistry, Leeds University; Author of “Milk Investiga¬ 
tions at Garforth ”, &c. 

Cecil Warburton, M.A., F.Z.S., Zoologist to the Royal Agri¬ 
cultural Society of England; Author of “Orchard and Bush Fruit 
Pests”, &c. 

David Bruce, M.A., LL.B., Lecturer in Agricultural Law, West 
of Scotland Agricultural College. 

Edward Brown, F. L.S., Lecturer on Poultry at the University 
College, Reading, Secretary of the National Poultry Organization; 
Author of “ Poultry-keeping ”, &c. 

Frank T. Barton, M.R.C.V.S., Author of “The Practice of 
Equine Medicine”, &c. 

Grenville A. J. Cole, F.G.S., Professor of Geology in the Royal 
College of Science, Dublin; Director of the Geological Survey of 
Ireland; Author of “Aids in Practical Geology”, &c. 

Gerald Bloxsome, M.R.C.V.S., Hospital for Horses and Dogs, 
Hove. 

George S. Macdonald, East Public School, Carmyllie, Forfar¬ 
shire. 



vi 

H. B. 

H. D. R. 

H. L. 

H. M. 

H. S. H. P. 

H. S. R. E. 
H. W. 

H. W. W. 

J. A. T. 

J. A. V. 

J. B. 

J. C. E. 

J. H. 

J. K. 

J. M‘C. 

J. N. 

J- P. 

J. P. S. 

J. R. A. D. 


List of Contributors 

H. Bamford, M.Sc., A.M.I.C.E., Lecturer on Agricultural 
Engineering, West of Scotland Agricultural College. 

Henry Droop Richmond, F.I.C., Aylesbury Dairy Co.; Author 
of 44 Dairy Chemistry ”. 

Harold Leeney, M.R.C.V.S., Author of “Home Doctoring of 
Animals”, “The Lambing Pen”, &c. 

The Right Hon. Sir Herbert Maxwell, Bart., M.P., F.R.S., 
LL.D.; Author of “Salmon and Sea Trout”, “Memories of 
Months”, &c. 

H. S. Holmes Pegler, Secretary of the British Goat Society; 
Author of “The Book of the Goat”. 

Hugh S. R. Elliot. 

Herbert Wright, A.R.C.S., F.L.S.,Consulting Economic Botanist; 
Author of “Rubber Cultivation in the British Empire”, “ Theo- 
broma Cocoa ”, &c. 

Henry William Wolff, Author of “Agricultural Banks, their 
Object and their Work”, “Co-operative Banks for Agriculture”, 
&c. 

J. Arthur Thomson, M.A., Professor of Natural History, Aber¬ 
deen University, Examiner in Agricultural Zoology for the National 
Diploma in Agriculture. Author of “ Heredity ”, &c. 

J. Augustus Voelcker, Ph.D., M.A., B.Sc., F.I.C., &c., Con¬ 
sulting Chemist to the Royal Agricultural Society of England. 
John Brown, B.Sc., N.D.A., the West of Scotland Agricultural 
College, Glasgow. 

J. Cossar Ewart, M.D., F.R.S., Regius Professor of Natural 
History, University of Edinburgh; Author of “The Penycuik 
Experiments ”, &c. 

James Hendrick, B.Sc., F.J.C., F.C.S., Lecturer in Agricultural 
Chemistry in the Aberdeen University, Chemist to the Highland 
and Agricultural Society of Scotland, Analyst to the Counties of 
Aberdeen, Banff, and Nairn. 

James Knight, M.A., D.Sc., F.C.S., Author of “ Food and its 
Functions”, &c. 

James M‘Call, F.R.C.V.S., Principal and Professor of Medicine 
and Surgery, Glasgow Veterinary College. 

John Nisbet, D.CEc., Editor of “The Forester”, “Studies in 
Forestry”, “British Forest Trees”, &c. 

John Percival, M.A.(Cantab.), F.L.S., Director of the Agri¬ 
cultural Department, and Professor of Agriculture, University 
College, Reading; Author of “Agricultural Botany”. 

John Prince Sheldon, formerly Professor of Agriculture at the 
Royal Agricultural College, Cirencester; Author of “Dairy Farm¬ 
ing”, “British Dairying”, &c. 

J. R. Ainsworth Davis, M.A., F.C.P., Principal of Royal Agri¬ 
cultural College, Cirencester; Author of “The Natural History of 
Animals ”. 



List of Contributors 


vn 


J. R. M‘C. 
J. S. 

J. St. 

J. Wo. 

J. Wr. 

L. M. D. 

P. G. C. 

R. A. B. 

R. B. G. 

R. H. 

R. 1 . P. 

R. J. T. 

R J. T. B. 
R. M. 

R. M‘C. 

R. P. W. 

S. J. C. 

S. S. 

S. St. 

T. D. Y. 

T. F. P. 

T. G. B. 


John R. M‘Call, M.R.C.V.S., Professor of Pathology and Meat 
Inspection, Glasgow Veterinary College. 

John Speir, Newton Farm, near Glasgow, Member of the Royal 
Commission on Tuberculosis, 1897. 

John Struthers, M.A., B.Sc., formerly Lecturer on Agriculture, 
West of Scotland Agricultural College. 

James Wood, M.A., B.Sc., F.H.A.S., Inspector under the 
Department of Agriculture and Technical Instruction for Ireland. 
John Wrightson, late Principal of Downton Agricultural College; 
Author of “ Farm Crops ”, “ Sheep Breeding and Feeding”, &c. 

Loudon M. Douglas, Lecturer on the Meat Industry, East of 
Scotland Agricultural College, Edinburgh. 

Major P. G. Craigie, C.B., formerly Director of the Statistical 
Intelligence and Educational Department of the Board of Agricul¬ 
ture, and Editor of the Agricultural Returns. 

Reginald A. Berry, F.I.C., F.C.S., Professor of Agricultural 
Chemistry in the West of Scotland Agricultural College; Joint 
Author of “Soil Analysis”, “Selection of Seed by Chemical 
Methods ”, &c. 

R. B. Greig, F.H.A.S., F. R.S.E., Lecturer on Agriculture, 
Aberdeen and North of Scotland Agricultural College. 

Richard Henderson, Lecturer on Surveying in the West of 
Scotland Agricultural College; Author of “The Young Estate 
Manager’s Guide”, “The Modern Homestead”, &c. 

R. I. Pocock, F.L.S., F.Z.S., Superintendent of the Zoological 
Society’s Gardens, Regent’s Park, London. 

Robert J. Thomson, Board of Agriculture and Fisheries. 

Robert J. T. Bell, M.A., B.Sc., The University, Glasgow. 

R. Macmillan, Woodlea, Moniaive, Secretary to the Blackface 
Breeders’ Association. 

Rev. R. M'Clelland, Lecturer on Bee-keeping, West of Scotland 
Agricultural College. 

R. Patrick Wright, F.H.A.S., F.R.S.E., Principal of the West 
of Scotland Agricultural College; Author of “The Influence of 
Phosphates on Farm Crops ”, &c. 

Sidney J. Chapman, Professor of Political Economy, Manchester 
University; Author of “ Foreign Competition ”, &c. 

Sanders Spencer, Author of “Pigs for Breeders and Feeders”, 
“Pigs, Breeds and Management”, &c. 

Dr. Sigmund Stein, The Sugar Institute, Liverpool. 

T. D. Young, Chief Inspector of Meat, Deptford Foreign Cattle 
Market. 

Thomas F. Plowman, Secretary, Bath and West and Southern 
Counties Society. 

T. G. Brodie, M.D., F.R.S., Professor of Physiology and 
Histology, Royal Veterinary College, London. 



viii List of Contributors 

T. H. T. Hallissy, B.A., of the Laboratory for the Investigation of Soils,’ 

Geological Survey of Ireland. 

T. H. S. Thomas H. Steven, Lecturer on Bacon Curing, West of Scotland 
Agricultural College. 

T. W. Thorold Waters, Office of the Agent General for Victoria, 

London. 

V. S. Vero Shaw, Author of 44 How to Choose a Dog”, 44 Don’ts lor 

Dog Owners”, &c. 

W. B. William Barber, M.A., Tererran, Moniaive. 

W. B. B. W. B. Bottomley, M.A., Ph.D., Professor of Botany in King’s 
College, London; Author of “Seed and Soil Inoculation”. 

W. E. B. W. E. Bear, formerly Editor of Mark Lane Express. 

W. F. A. H. W. F. A. Hudson, M.A.(Cantab.), P.A.S.I., Lecturer on 
Forestry, West of Scotland Agricultural College. 

W. G. S. William G. Smith, B.Sc., Ph.D., Lecturer in Agricultural 
Botany, East of Scotland Agricultural College; Translator of 
Tubeuf’s 44 Diseases of Plants 

W. J. M. Walter J. Malden, late Principal, Agricultural College, Uckfield; 

Author of “Tillage and Improvements”, 44 Up-to-Date Farm 
Implements”, &c. 

W. St. William Stevenson, B.Sc., Lecturer on Dairying in the West 

of Scotland Agricultural College. 

W. W. William Watson, A.L.S., Curator, Royal Gardens, Kew; Editor 

of “The Gardener’s Assistant”. 

The classic sent s of articles on insects by the laU John Curtis have been embodied in the 
work, revised b> Professor F. V. Theobald, and bear tin initials of J. (\ and F. V. T. 

In like manner the j^reat hot.um.al at tides of the late Piofessor John Findley, which, like 
Curtis’s artu les above mentioned, were conti ibuted to Morton's Lyilopedm of Agriculture^ have., 
under Professor A. N. M‘Alpme’s revision, been embodied over the initials J. L. and A. N. M‘A. 



THE STANDARD CYCLOPEDIA 
OF MODERN AGRICULTURE 


Australia, Agriculture of.— The prin¬ 
cipal factors in the agricultural development of 
Australia have been stock husbandry and the 
growing of cereals. Mixed farming, wine and 
fruit growing, and sugar culture are also carried 
on most successfully, the Australian continent 
being of such extent as to provide almost every 
choice in respect to soils and climate. The 
pioneer settlers devoted themselves, naturally 
enough, to pastoral pursuits, with a sufficiency 
of agriculture to provide foi the bulk of their 
immediate necessities, but oddly the real pro¬ 
gress of Australia in these directions dates to 
the mining period, from 1851 onwards, many 
people among the new element having aban¬ 
doned mining as soon as the initial excitement 
had subsided and they had recognized the ex¬ 
ceptional opportunities that grazing and culti¬ 
vation afforded. Of late years the continual 
improvements m connection with shipping, and 
more especially those admitting the carriage of 
perishable products over long distances, have 
opened up a wide avenue into which Australian 
agriculturists and pastoralists have not been 
loath to push their way. 

The wealthy descendants of the earlier settlers 
preserve the traditions of Australia as a pastoial 
country first and foremost, and they do so by 
assiduous regard to the breeding of their flocks 
and herds, ensuring the vigour of their stock by 
the frequent selection of sires and dams from 
the finest studs of other countries. On the 
other hand, the development of a great oversea 
trade has provided an opportunity for fanning 
on smaller and more intense lines. The Govern¬ 
ments of the six States comprised within the 
Commonwealth have retained control of lands 
administration, and they are all committed to 
a policy of closer settlement under which many 
of the large holdings of land established by the 
pioneer pastoralists are being repurchased and 
subdivided. In some cases this example is 
being followed voluntarily by the owners them¬ 
selves. There are still, however, many millions 
of acres in the interior parts of Australia which, 
with irrigation and the extension of railway and 
other facilities, will lend themselves to develop¬ 
ment. The significance of this statement may 
be realized when it is explained that whilst 
the Australian Commonwealth contains some 
2,972,906 sq. miles, the total population scarcely 
exceeds 4,000,000, and the total area under cul¬ 
tivation for crops is under 13,000,000 acres. 
£ VOL. II 


Large tracts, however, must always remain as 
arid deserts 

Climate — About a third part of Australia 
lies within the torrid zone, and the climate 
varies from tropical and sub-tropical to condi¬ 
tions as temperate as those of France. From 
the great extent of the Australian continent, 
when a poition is affected by adverse conditions, 
the unaffected portions may be leaping an ad¬ 
vantage. The seasons are the exact ieverse of 
those in Europe, and the advantage that this 
has given, m ensuring for Australian farmers 
an outside market during seasons of scarce sup¬ 
ply elsewheie, has outweighed the drawback of 
great distance. 

A total of 45 pel cent of the land in the Aus¬ 
tralian Commonwealth is within the area of 
15 m annual rainfall. Hound the eastern and 
northern coastal districts the mean average 
rainfall ranges from 35 tu 70 in Portions of 
Australia are subject to extended periods of 
diought, western New South Wales and Queens¬ 
land having the greatest liability among settled 
territories to suffer in this way. Large rivers 
mss through these areas, but they are fed chiefly 
>y torrential rains, and are subject to great 
evaporation, and also to soakage, so that their 
supply of water* to the surrounding thousands 
of square miles of absolutely flat country is 
impel manent. In times of severe drought, in 
fact, these watercourses become completely dry 
with the exception of occasional pools. In some 
instances the livers are navigable for commercial 
purposes along hundreds of miles during the 
winter months, but are so depleted by the causes 
stated, that m the summer period it becomes 
quite impossible to use them for traffic A few 
scattered lakes exist in the dry regions, but they 
aie governed by the same unreliability. 

Australia, however, possesses a remarkable 
lower of recovery from even the worst droughts, 
luring the years from 1896 to 1902, probably 
the most disastrous series of droughts in the 
history of the continent was experienced. The 
whole of the pastoral districts of New South 
Wales and Queensland were affected in greater 
or less degree. The northern parts of Victoria 
and a portion of South Australia also suffered. 
In the stricken areas literally not a blade of 
grass could be seen for hundreds of miles at a 
stretch. Sheep, cattle, and horses had to be 
abandoned to starvation in millions, and the pas¬ 
toralists were in despair. This severe drought 
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broke at the end of 1902, and within two years 
the majority of the great pastoral estates had 
recovered their normal prosperity. These con¬ 
ditions of occasional drought, which have been 
affirmed by no less an authority than the late 
Mr. H. C. Russell, Government Astronomer and 
Meteorologist of New South Wales, to arrive in 
■cycles, are frequently alluded to outside Aus¬ 
tralia as though they affect the whole continent, 
but in reality they touch only certain zones. 
Then effects would be greatly minimized were 
it not for a degiee of recklessness which is 
characteiistic of Australian pastoralists, who, as 
pointed out by Mr. W. T Wright, a leading au¬ 
thority, in The Live Stock Annual of Australia, 
themselves 4 contribute to the difficulties of the 
situation by overstocking, and relying too much 
•on the bountiful character of the country’. 

New South Wales provides every phase of 
climate within the designation of ‘temperate’, 
the Blue Mountain range, part of the Great 
Dividing Range, wind) cuts off the coastal dis- | 
tricts from tin* mtei 101 , being to a gieat extent j 
responsible for the variety. Only upon these 
mountains and the adjacent high ievels is snow 
encountered The range lies from 40 to 70 miles 
back from the coast line, and the area between 
the mountains and the sea is subject, to a good | 
rainfall, and is well watered and very fecund 
In these districts the rainfall is from 10 to 70 
in annually The land is thieflv employed foi 
dairy fanning The temperatuie recorded in 
Sydney may lie regarded as the standaid foi 
this portion of New South Wales, the mean 
being 03" There is little variation between 
the summer and winter tempeiatuies, 70 living I 
about the mean legistration foi summci, with | 
occasional extremely hot spells, rising to over 
100', and 50 being the mean legislation foi 
winter months On the tablelands situate on 
the interim of the mountains, < lunatic varia¬ 
tions are greater The aveiage heat closely 
approximates to that of the Sydney distant in 
summer, and the wintei temperatures show a 
mean of about 40 These tablelands are de¬ 
voted to mixed farming. The western portion 
of New South Wales, fiom a line about 300 
miles inland, suffers from the inadequacy of its 
rainfall. The average annual fall over some 
100,000,000 ac. of this division of Australia is 
24 in., but in the extreme west of the State it 
diminishes to about 10 in The western aiea, 
which is devoted almost entirely to sheep-farm¬ 
ing, is within the drought zone. In the extreme 
north of New South Wales, which is watered 
by numerous large rivers, the rainfall averages 
as much as 74 in. in tin* Tweed River district 
In Sydney the average is 50 in , and on the coast 
to the extreme south of Sydney the annual fall 
amounts to 36 in. 

The climate of Victoria is milder than that of 
New South Wales. The annual mean tempera¬ 
ture m the central district, that suriounding 
Melbourne, the capital, is about 57°. The aver¬ 
age rainfall hereabouts is about 26 in. In the 
western division of the State the rainfall is about 
the same. The Gippsland area, lying to the 
south-east of Melbourne, is one of the most 
fertile portions of Australia, and is aided by 


a rainfall averaging from 32 to 40 in. In the 
north-eastern division the fall varies from 26 
to 35 in. The most arid country is found in 
the neighbourhood of the South Australian 
border and in the Mallee scrublands, which 
have been converted, in spite of great difficul¬ 
ties, into a splendid agricultural asset. In the 
Mallee country the average rainfall is only 10 
to 14 in., and in the contiguous Wimmera dis¬ 
trict the fall reaches only 17 or 18 m. per annum. 
Frosts are encountered during two or three 
months of the year over the major portion of 
Victoria, but they rarely exceed some 4°. 

In Queensland, winch extends over 18" of lati¬ 
tude, the temperatuies rise to tropical limits 
m the north, while the south and central por¬ 
tions arc in the equable zone The variations 
of rainfall in the noith are very remaikable. 
Wlnle at Brisbane, which is situate on the coast 
in the southern portion of the State, the annual 
average* is 58 in , the fall in the vicinity of Cook- 
town, 500 miles north of the ti opie of Capncoi n, 
sometimes exceeds 160 m foi the year. 

South Australia and Western Australia both 
share practically the whole of the cliimitu con¬ 
ditions to be found in the othci portions of the 
Australian mainland In South Australia the 
average mean temperatuie in the vvinlei months 
is about 52, and in the simimei months about 
72 oi 73' The Not them Temtoiy, whu.li is 
now being banded over by South Australia to 
the Commonwealth Government foi pastoral 
and agric ultut.il development, is tiopnal except 
on the southern tablelands In the oxtieme 
noith the average rainfall is 63 in., but laithei 
south it is muc h less 

In Western Australia, which comprises fully’ 
one-third of the whole (ontinent, the mean avei¬ 
age temperature for the south-west is officially 
stated at 70 to 75' foi the months from December 
to MauIt, and 51 to 58‘ in the winter period 
fiom dune to August The mean ye.'ii ly average 
l is set down as 61 . Difleienees of latitude, 

| elevation, .fee., bring about great variations in 
the rainfall, which averages in the settled south¬ 
west division 23 in., but is considerably less m 
the general aiea 

Of all the Australian group, the island State 
of Tasmania approximates most closely to Gieat 
Butain m the matter of climate. At Hobart, 
m tli<* south of the island, the mean maximum 
temperatuie is about 62", and the mean mini¬ 
mum about 45" At Dmnceston, in the north, 
the average leadings closely appioximate to 
these. The rainfall is very regular in its dis¬ 
tribution, the general average for the bulk of 
the* State being from about 20 to 40 m. annually. 
On the mountainous western and south-western 
coasts, howevei, very heavy falls are the rule, 
and in some places over 100 in annually are 
recorded. 

Soils — Data i elating to the soils of Australia 
have as yet been prepared in a very crude and 
unserviceable form. In such cases as those of 
Western Australia and the Noithcrn Territory 
of South Australia, it can readily be understood 
that insufficient is known respecting large tracts 
to make the data m any way complete, but 
even in New South Wales satisfactory descrip- 
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tions of the soils have not yet been presented. 
In the parent State, the district surrounding 
Sydney, the capital, is the most forbidding in 
the matter of soils, the formation being mainly 
sandstone, with a shallow loam in places. The 
richest soils are found in the neighbourhood of 
the farther northern rivers, being generally of 
volcanic origin, and possessing three times the 
fertility of those in the metropolitan area. The 
valley of the Hunter River, which is the scene, 
near its mouth, of great coal-mining operations, 
has deep alluvial flats. In the lllawarra coastal 
district, to the south of Sydney, rich basaltic 
hills slope down to the sea. South of the Shoal- 
haven River poor sandstone country is met with. 
Going inland to the southern bordeis of New 
South Wales, the immense stretch of fiat land 
consists of rich red loam, and the same class of 
soil is found over the whole western portion of 
the State. In the northern inland parts, plains I 
of still black soil are found j 

About one-third of Victona consists of moun¬ 
tain ranges and elevated plains to the east and | 
north-east of Melbourne, and these over a huge j 
aiea have been covered by volcanic action The i 
iioithem plain of this State furnishes iich black ! 
alluvial soil, and the western disLnel eon tains j 
extremely fertile volcanic loam o\er the bulk of 
some 6,000,000 ae The soils of the coastal plain ■ 
ditlei gicatly m average composition Light | 
sands and sandy loams aie found to the south- | 
east of Melbourne, and also neai Geelong. The 
iivei flats of Gippsland an* extremely rich, and 
the*ie is also some very rich limestone lountiy 
in this aiea 

Queensland has many of the soil ehaiactei lstics 
to be found m New South Wales Vohanit areas 
of some Tidiness are in existence there, but the 
lower lands are pool, with tin* exception of the 
rivet vallev s, winch fortunately aic both numer¬ 
ous and wide A strip of blacksoil countiy is 
met with in the south. The J failing Downs, 
which arc* in aiea about half the size of the 
whole State of Victona, contain the finest agri- 
cultuial soils to be found m Queensland To 
the west of the Dividing Range, fertile plains of 
led loam are the distinguishing diaracteiistic. 

The richest soils of South Austialia aie met 
with in the* valleys and slope* of the Flindeis 
Range, in an area some 500 miles in extent. 
They aie generally of light loamy composition. 
On the western side of Spencer’s Gulf many 
isolated granite lulls are found in sandy desert 
surroundings, with here and there clay fiats In 
respect of central Australia and the Northern 
Territory little is recorded about the details of 
soils, hut with the exception of a large strip 
of sandy deseit the general character of the* 
land resembles in some degiee that of western 
New South Wales and Queensland 

The elevation of the western section of Aus¬ 
tralia being very slight, the drainage towards 
the central depression is reduced to a minimum. 
Rainwaters collect in marshes in the* centre of 
Western Australia, and these for the most part 
are salt. The soils of the far interior consist 


district as its centre, contains soils of volcanic 
origin, suitable for all classes of cultivation. 

Tasmania possesses a large proportion of rich 
soils of a volcanic character, ana all over the mid¬ 
land and north-western and northern portions 
of the island excellent brown loams are found. 

The Pastoral Industry. —The value of Aus¬ 
tralia as a sheep-raising continent was recog¬ 
nized from the very beginnings of its history 
as a white settlement. Knowledge of the great 
coastal areas of New South Wales soon ex¬ 
tended to the south and the interior, and it 
was speedily understood that in the undulat¬ 
ing plains west of the Blue Mountains nature 
had provided an ideal country for the depas¬ 
turing of sheep and cattle. Finally came the 
knowledge that beyond lay many millions of 
acres suitable for sheep-farming on a mammoth 
stale. The opening up of the regions now 
known as Victoria, South Australia, and Queens¬ 
land i evealed similar almost boundless resources, 
and finally Western Australia is now coming 
into prominence as a sheep-raising country. 

Sheep-farming in Austialia differs so com¬ 
pletely from ordinary standaids that it is diffi¬ 
cult for even the biggest European farmers to 
understand Sheep runs are m many cases 
horn 100,000 to 150,000 acres in extent, and 
theieaie ‘squatters’ in Austialia who number 
thou sheep by hundreds of thousands. The 
‘paddocks’ m which these sheep are allowed 
to loam are on an immense scale, 4000 or 5000 
acies being (ompused in a single paddock. The 
warmth of the Austialian climate renders it 
unnci essaiy to house or to hand-feed sheep even 
in the depth of winter, and those tasks would 
j be quite impossible of accomplish men t where 
I such gieat flocks arc concerned. Only at the 
j ‘ ioiinding-up’ of the sheep at shearing tunc 
j can the big pastorahsts form anything like an 
I idea of the numbers of sheep in their possession 
I at a given period The significance of the slieep- 
I growing industry as a factor in Australian pros- 
I penty may he judged from the fact that ex- 
j ports of wool and of frozen mutton amount to 
about one-fourth of the total for all products 
In 11)06 theic were in Australia 74.403,704 
sheep, valued at £54,268,195. The wool pro¬ 
duced m 1906 lepresented a money value of 
£22,645,000 Duiing one bundled years the 
value of the product has been £'047,000,000. 

In the eaily days of sheep-farming in Aus¬ 
tralia, merinos were for the most part selected 
as the most suitable Hocks. Systematic atten¬ 
tion was given to bleeding, with the result that 
the flocks not only multiplied at a great rate, 
but improved as well So much skid was shown 
in the evolution of the merino that it has be¬ 
come almost impossible to recognize the original 
short-wool led sheep in the massive and heavily 
fleeced animal of the present day. The wool 
piodneed from these sheep has density, length 
of staple, and lustre, which have placed the 
Australian product in the foremost position in 
the world’s markets. Not only does the Aus¬ 
tralian breed of merino differ in almost every 


generally of disintegrated granite rocks, and are essential from the merino to be seen elsewhere, 
sterile and dry. The great south-western section but a great difference exists between the types 
of Western Australia, however, with the York as found in various parts of the continent. 
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Thus in New South Wales pastoralists have 
succeeded in producing a sheep of moderate 
size, which is, nowevei, covered with enormous 
folds upon the neck, body, and quarteis, be¬ 
tween which innumerable wrinkles are to be 
found. All this extra skin provides a surface 
for wool so densely packed that even when it is 
parted by the fingers it is impossible to see the 
pink surface of the animal's skin. Even the 
eyes of stud mennoes are frequently overgrown 
by the wool, which has to be clipped to enable 
the animals to see. Some discussion has arisen 
as to whether this development of the merino 
is not being carried too far. Sec art Merino. 

The South Australian type of sheep is not 
quite so densely fleeced as those of New South 
Wales, one representative ram from which divi¬ 
sion cut f)0 lb. of greasy wool at one shearing, 
the product being worth ikl. per lb. Of the 
British breeds of sheep, Shropshires and Boidei 
Leuesteis are in great favour in the parent 
State. Lincolns are used largely in the breed¬ 
ing of (rossbreds, the resulting wool being of 
valuable quality and the fleeces huge The 
value of the New South Wales clip in 1900 was 
£14,186,562, the average realized per fleece being 
from 6»<r. lid to 7.v. The number of sheep j 

depastured in that State w'as appioximatcly 
44,(XX),(XX). The average allowam e foi consump¬ 
tion and export in the thiec yeais preceding 
1905 was 5,(MX),(XX), and notwithstanding this, 
the numbeis, winch had been decimated greatly 
through long - continued (bought, had in the 
three years increased by one-thud. The num¬ 
ber 1 of ewes marked foi lambing in UK).') was 
15,28 1,000, so that when f>,(XX),(X)0 sheep weie 
allowed for export and home consumption, the 
estimate was officially made that New South 
Wales would cany 50,(XX),(XX) sheep, woitli lO.s*. 
a head 

Victoria has an area that lends itself moie 
largely to intense culture than does New South 
Wales, but sheep-farming is an evei -developing 
pin suit. The number of sheep in Vi< toria at the 
end of 1900 was 12,937,440, the increase dining 
the, year amounting to l,. r )(X),(XK) The greater 
portion of the pasturage consists of native grasses 
and foi ms of herbage, which are highly nutri¬ 
tious. Many large pastoral estates are devoted 
in the main to wool-growing. This is particu¬ 
larly the case in the western, north-western, and 
north-eastern poi turns of the State. In addition 
to the pure mennoes, which have placed Vic¬ 
torian wool at the head of the market, judicious 
crosses have been made of Lincoln and Leicester 
rams with large-framed merino ewes, resulting 
in a large output of crossbred wools of a heavy 
character and glossy staple. The weight of 
wool per sheep has been steadily raised by close 
attention to breeding. In 1900 the average 
weight was 634 lb. per fleece, as compared with 
4*52 lb. per fleece m 1801. The quantity of wool 
produced in Victoria m 1906 was 75,738,303 lb., 
of a value of £3,313,550. Much attention has 
been devoted by the Victorian farmers to the 
bleeding of crossbred lambs for the London 
market. Shropshires, Southdowns, Lincolns, and 
Border Leicesters are chiefly favoured for cross¬ 
ing with merino or crossbred ewes for this pur¬ 


pose, lambs being produced which weigh from 
36 to 40 lh. when killed and dressed at four or 
five months In 1906 the total number of frozen 
lambs and sheep exported from Victoria was 
717,000, valued at £466,000. 

The magnificent Darling Downs are the most 
favoured part of Queensland for sheep-raising, 
but there are fine tracts of pasturage stretching 
northward as far as the Burdekm River, and in 
the districts to the westward drained by the 
Maranoa and Thomson Rivers. The Queens¬ 
land flocks, which numbered at one time nearly 
22,000,(XX), were greatly reduced by the drought 
that ended in 1902, aiul in that year the returns 
showed that only 7,214,000 sheep remained. The 
upbuilding of flocks in the four succeeding years 
was extiaordmary, and V the close of 1906 it 
w r as estimated that there were 14,886,000 sheep 
m Queensland The value of the wool piodueed 
in that year was £3,388,929. As in the other 
States, the greater number of slice]) in Queens¬ 
land are mennoes, the proportion as compared 
w ith other breeds being about 96 per cent. 

The flocks in South Australia at the end of 
1906 numbeied 6,624,911, and the value of the 
year’s wool production was officially set down 
at £1,3(X),6(X) Since the foundation of South 
Australia some three-quarters of a century ago, 
wool to the value of ovei £64,000,(XX) has been 
ex]miled The yield of wool per liead of sheep 
has mcieased fiom 4 69 lb. in I860 to 8 lb. per 
head at the piesent time In 1906 over 2<X),(XX) 
canvasses of mutton and lamb were shipped from 
South Australia to the London maiket 

Western Australia possesses vast tracts of 
pastoial land, as yet only meagrely settled 
At the end of 1906 the sheep flocks numbered 
3,333,(XX). The ex]K>rt of w T ool was conespond- 
mgly moderate in amount, its value being com¬ 
puted at £603,(MX) The ‘runs’ in the not them 
poitions of Western Australia are as yet only 
sparsely stocked m consequence of the inade¬ 
quacy of the water supplies, but artesian liming 
is being conducted both by (lovemmeiit and 
pnvate enteipnse, with the lesult that a great 
increase in the number of slice]) has taken place 
during the past tluee or four yeais The native 
glasses are highly nutritious, and good glazing 
is found in the regions where cotton-bush and 
salt-bush die the staple growths. Western 
Australia possesses the advantage that, for the 
time being, lmasion by the labbit pest has been 
averted 

In Tasmania the pastoralists do not follow up 
sheep-growing on as immense a scale as in the 
larger States of the mainland, but the island 
State has a reputation for the breeding of pedi¬ 
gree animals for tlie improvement of Australian 
flocks generally. So desirable are some of the 
stud animals raised in Tasmania that as much 
as £1600 has been paid for one ram. The Tas¬ 
manian wool clip in 1906 was valued at over 
£400,000 

The Australian sheep-farmers have at times 
had difficulties of a most serious nature to con¬ 
tend with. As already shown under the head¬ 
ing of ‘(Miniate’, portions of the continent, and 
particularly the far western districts of New 
South Wales and Queensland, are subject to 
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periods of prolonged drought, and there is no 
easy or economical means of providing against 
such adverse conditions, as by storing reserves 
of fodder, for instance, though some practical 
system of this kind may yet be introduced. 
Under these circumstances, drought means the 
wholesale destruction of the flocks. Australia 
is a land of such quick recoveries, however, 
that even the lessons of a drought as severe 
as that of 15X12 and the five years preceding, 
are m danger of being soon forgotten in the 
tide of prosperity. 

Cattlb and Dairying. —The raising of cattle 
is also a most thriving industry in Australia. 
Little more than a century has passed since 
the modest beginnings of the present mammoth 
herds were made, the first governor of the 
Botany Bay convict settlement landing an 
initial consignment of stock which included 
1 bull, 4 cows, and 1 calf. At the beginning 
of 1906 there were in the whole of Australia 
8,178,000 head of cattle, the value of which was 
computed at £34,585,000. The eastern States 
have been quick during recent years to benefit 
by the development of the frozen-meat trade. 
Millions of acres in Western Australia, the 
Northern Territory, and other parts are still 
waiting to be utilized in the spread of the cattle 
trade. The extensive runs in (Queensland ac¬ 
commodate the largest herds, whilst Victoria 
and the New South Wales river and coastal 
districts adapt themselves more particulaily to 
dairying. Tne breeding studs m these parts 
of Australia are well established, every caie 
having been taken in that respect from the 
inception of the cattle-raising industry, when 
pure ShorthornH and Ayrshires, Herefords, Jer¬ 
seys, and other animals selected from the fore¬ 
most studs of Great Bntain were introduced 
All the Australian herds are of English and i 
Scottish origin, and breeders maintain their 
vigour by the further importation of pedigree j 
animals 

Shorthorn cattle have been the foundational j 
element in the establishment of most of the 
Australian dairy herds— Shorthorns having 
greatly predominated before dairying showed 
any signs of expanding into the profitable in¬ 
dustry it has now become .Jerseys and Ayr- 
shues were imported and crossed with the 
Shorthorns, and in recent years Hoisteins have 
come into favour as milk produeeis The Dutch 
cattle are now being interbred with Jerseys 
and Ayrshires, a fine milking type being the 
result. There is a disposition among some of 
the farmers, especially in the southern dairying 
districts of New South Wales, to revert to the 
Shorthorn strain for breeding purposes 

The Queensland product, with its massive 
frame, may be regarded as typical of Austra¬ 
lian beef stock. Oattle have in Queensland 
frequently to be travelled long distances m 
search of good pasturage, but this ‘overlandmg ’ 
is done on a large scale It was computed in 
15)08 that there were about 3,6(X),000 head of 
cattle in Queensland, principally Shorthorns 
and Herefords. In New South Wales it was 
estimated at the end of the same year that 
there were 1,694,000 head of cattle for beef 


purposes, while the dairy herds totalled 644,000 
head. Shorthorns are greatly in favour in this 
State, the milking strains having been found 
as suitable as the beef types. Herefords and 
all the other leading British breeds are to be 
found in large numbers in New South Wales, 
the Ayrshires having foremost place among 
dairy cattle. In Victoria the raising of cattle 
is not so much confined to the big pastoral 
estates as in Queensland and some parts of New 
South Wales. The rich and well-watered graz¬ 
ing areas of this division are the most suitable 
for cattle fattening, but advantage has been 
taken of the opportunities for mixed farming, 
and the raising of cattle, instead of being an 
avocation apart, is more generally combined 
with wheat-gTowing and other forms of agri¬ 
culture. Portions of the verdant western dis- 
tnct and of the Gippsland hillsides are devoted 
almost evelusively to dairying. In 15)06 it was 
estimated by the Victorian Agricultural De- 
paitment that there were 619,100 dairy cows 

! in that State, the other herds numbering 

I 1,088,55)0. 

j The three other divisions of South Australia, 
Western Australia, and Tasmania do not lip to 
the present enter so seriously into calculation 
as cattle producers The first-mentioned State 
possessed a total of 300,000 cattle in 1906, whilst 
Tasmania and Western Australia contained still 
smallei numbers In all cases, however, breed¬ 
ing is carried out on a system which ensures 
reliable types of stock 

Dairy farming has shown a great increase 
dining recent yeais, the use of refrigerating 
machinery having placed Australian dairy pro¬ 
ducts on the English and other distant markets. 
The introduction of the cream separator and 
the factory system of butter manufacture have 
enabled farmers to enter into this competition 
with eo-opeiative spirit, and Australia has pro¬ 
fited greatly by the fact that she is ready with 
a supply when all the other great dairying coun¬ 
tries aie wintei-bound Throughout the dairy¬ 
ing districts of Victoria and New South Wales, 
co-operative factories and creameries are to be 
found, in which great care is taken to manufac¬ 
ture a uniform product. The total butter pro¬ 
duction of Australia in 1906 was 159,870,622 lb., 
having an estimated value of £6,830,000. The 
value of tin* huttei exports had increased from 
£1,582,631 m 185)5) to £2,331,55)5 in 1905. The 
< heese piodmed in the year 15XJ0 amounted to 
nearly 15,000, (XX) lb. 

In Victoria the farmers have not only had 
the advantage of fine natural facilities for dairy¬ 
ing, tlie soils being neb, more evenly watered, 
and the climate more equable than in other 
paits of Australia, but they have also had every 
assistance from the Government in the develop¬ 
ment of an export trade for their butler and 
other dairy products Instructors and experts 
are provided by the Department of Agriculture, 
and a Government system of grading and stamp¬ 
ing butter for export is in operation. With 
this paternal treatment the industry has shown 
a big yeaily increase. For the official year 
which ended in J une, 1906, the export of butter 
from Victoria amounted to 40,634,000 lb., the 
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value of which was £1,950,000. In a single 
year the value of the production for export had 
increased by £300,000, and in two years by 
more than £500,000. Adding other dairy pro¬ 
ducts the total export trade in 1906 was over 
£2,000,000. The profits of dairying are well 
distributed, there being nearly 47,000 cow- 
keepers m Victoria The average yield of milk 

} jer cow in 1906 was 328 gal, all cow's in dairy 
icids being included in this calculation 
The other gi eal daiiymg area, along the broad 
coastal line of New South Wales, in 1900 pio- 
duced a total of some 60,000,000 lb of butter 
and about 5,000,000 lb. of cheese. The average 
production pci cow has gieatly improved in 
lecent yeais as a result of the close attention 
which is being given to selection, feeding, and 
other essentials Dairy fanners m the betlei 
pastured districts obtain a leturn fiom then 
cow of from £8 to £10 per annum, heifeis aver¬ 
aging fiom £6 to £7. 

So fai as Queensland is concei nod, dairying 
on a large scale is up to the present (onfined to 
the southern distncts bordering upon the New r 
South Wales muthern nveisaiea It is chiefiy 
in the hands, however, of experienced funnels 
from Victoria and New South Wales, who have 
left those States owing to the difficulty of get¬ 
ting good land at a reasonably low price. The 
total production of Queensland butter is over 
20,000,(XX) 11 1 . aiinually. In 1 906 s< une 1 4,034,(XX) 
lb were exported, the value being £582, 3(X). 
Six years previously only a little over 1,000,(XX) 
lb. annually was exported. 

South Australia has also dining recent years 
made no little advance as a dairying and butter- 
expoiting country. Tasmania and Western 
A list! alia, although lending themselves admir¬ 
ably in places to dairying, have not yet entered 
seriously into the export markets Until recently 
there has been a notable disposition on the part 
of Australian dairy farmers to rely almost ex¬ 
clusively upon natural pasturage foi then herds. 
Trusting to a geneiallv beneficent climate, few' 
of them have provided any leseives of fodder 
to tide them over occasional scarcity. Attention 
is now being devoted, however, to the improve¬ 
ment of pastures by the cultivation of fattening 
grasses, and also to the making of stoik en¬ 
silage for either summei or vvmtei feeding, as 
necessity arises The Virtoiian fanners, guided 
by the State experts, have taken a lead in this 
direction, and silos for ensilage existed on some 
hundreds of farms at the end of 1906. 

Houses and Minor Stock Then* vveie in 
Australia in 1906 a total of 1,673,805 horses, 
the value of which was officially set down at 
£22,441,967. In recent years a great demand 
has been set up by other countries for the stui dy 
type of horse winch has been given the generic 
designation ‘ Waler’, but which not only New 
South Wales but several of the other Australian 
States are ready to supply. These horses are 
light, low set, and strong loined. For some 
years a trade has existed with India for horses 
of this description for army remount purposes, 
and later many thousands were required for the 
forces in South Africa, and subsequently for 
the Japanese army in the field against Kussra. 


These demands, coming so soon after the great 
drought, have resulted in some depletion of the 
herds. Kfforts are now' being made to replenish 
the breed of 4 Walers’ by the importation of 
strong cob sorts and Welsh ponies of a sturdy 
type, the latter being intended to reduce the 
height of the progeny. 

In New South Wales the number of horses at 
the beginning of 1907 was about 537,000. Breed¬ 
ers in this State have specially catered for the 
remounts market. Whilst also sending away 
a number of horses for army and similar work, 
Victonan breeders have paid exceptional atten¬ 
tion to the development of the draught horse. 
The Australian draught horse may be generally 
described as a. composite of the Clydesdale, Shire, 
and Suffolk Bunch types Tn Victoria the cross 
between Clydesdales and Shires is most to be 
found. In order to stimulate the supply of 
horses of a liglitei kind foi exportation to India 
and elsewheie, the Victorian (government has 
stepped in wutli a supply of Welsh pony stallions 
impoitcd from (beat Britain, recognizing that 
then* is a practically unlimited demand for 
Australian lemounts. At-the beginning of 1907 
the number of horses depastuied in Victoiia 
was about 400,000. 

Queensland also is a competitor m the market 
for remounts, the breeding of which follows 
(losely upon the lines adopted in New South 
Wales There weie at the beginning of DX)7 
some 453,000 horses m Queensland, and the ex¬ 
port trade with India and Japan was steadily 
developing. South Australia has entered the 
same field successfully with a stiong elass of 
hoi se from the central portion of the colony, 
capable of undertaking very long journeys on 
i minimum supply of water and forage. The 
■Muitli Australian horse stock amounted in 1906 
to 207,(XX) Western Australia and Tasmania, 
are still in the position of producing horses in 
numbers merely sufficient for their own pur¬ 
poses In all classes, however, breeding is being 
•arried out on sound lines. 

The raising of pigs is almost invariable pm - 
sued m Australia as a sideline in conjunction 
with dallying Not nearly sufficient attention 
lias been given, up to the present, to this branch 
>f fanning. Bieedeis have not succeeded in 
producing a type of animal which meets wutli 
Lborough favour on the English market, winch 
indci present conditions governs Australian 
agricultural development to a most material ex- 
amt The numbei of pigs to be found in the 
►vhole of Austialia in 1906 w'as only just o\ei 
l,(XX),000, wuth a. value of £1.405,000. 

There are a few experimental herds and floe ks 
n Australia ol animals such as Angora goats, 
w'hich aie profitably bied in South and Western 
Australia; camels, which are reared chiefly in 
those tw'o States for transport woik in the in¬ 
terior; and ostriches, conditions for the rearing 
of which have been found eminently suitable m 
two or three districts of South Australia. 

Tuk Hahu it Pest. — Austialia has suffered 
grievously from the pest of rabbits, unknown on 
the continent until a few were introduced into 
Victoria in 1864. In the first place they were 
carefully piotected, but in their new climatic 
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surroundings the rabbits soon showed them¬ 
selves so prolific and so destructive to pasturage 
as to become a dreaded scourge in eastern Aus¬ 
tralia, and trapping and poisoning had to be 
resorted to on a wholesale scale Within six¬ 
teen years of their introduction they had so 
grown in numbers that the Governments were 
compelled to take steps for their suppression. 
Wire netting, with rabbit traps at frequent 
intervals, was erected along the boundary lines 
between Victoria and South Australia, and be¬ 
tween New South Wales and Queensland, but 
these were ineffective, and the rabbit has now 
ranged over all the eastern parts of Australia, 
and as far as the holders of Western Australia 
Even the remarkable trade which lias spi ung up 
m recent years m the expoitation of millions of 
rabbits to England has been inadequate to keep 
down the numbers, and the profits made by 
tiappers and slnppeis have only compensated 
for a moiety of the loss sustained by pastoralist-s 

Ckukai, Chops. — What may be tailed the 
‘great Australian grain belt’ lies on the western 
slopes of the long mountain langes winch cut 
through Queensland and New South Wales, on 
the noith of the Dividing flange in Vietoiia, 
and over the whole of the noith-eastern poi- 
tion of South Australia. From this huge belt 
of grain-giowing count!y comes the bulk of the 
wheat produced by Australia, which m 1906-7 
amounted to 66, 100,654 bus., the product of some 
5,978,OCX) ac. The output of wheat had tripled 
in the preceding fifteen years In the yeui al¬ 
ready inferred to there were urulei oats in Aus- 
tialia some 582,000 ac, the product of which 
totalled 13,612,000 bus., whilst there were 91,000 
ac devoted to barley, the crops aggiegating 
1,884,000 bus. In the districts when* rivei flats 
are to be found, maize-growing is carried on to 
some extent. The product is a veiy good one, 
although there is no doubt some room for im¬ 
provement in the development of a more mealy 
quality. The area nuclei maize in 1906-7 was 
325,581 ac, yielding 10,172,000 bus of grain. 

The lands within the giain zone vary from a 
light loamy composition to rich chocolate soil. 
Unmethodical farming occasions great didef¬ 
ences m the productivity of these soils. Them 
is a tendency on the pait of wheat faiineis to 
legald themselves as such alone, and to over¬ 
look the advantages of crop lotation. The anti¬ 
podean seasons of Australia render it lictessai y 
to sow cereal ciops m April, May, and the early 
part of June, hai vesting taking place from the 
middle of November until the middle of Janu¬ 
ary The methods of cultivation have nupiovcd 
gieatly throughout Australia during lecent 
years, and farmeis are realizing the absolute 
necessity of giving then* fields rest in older to 
secure good yields. A majority of the farmers 
have a great deal more land than they can put 
under cultivation at one time. Most of the 
grain-growing land in these days, when cleared 
of virgin growths, is practically ready for the 
plough. In very difficult country, such as the 
Victorian and South Australian ‘ mallee* areas, 
the exceptional local conditions have led to the 
invention of special implements to facilitate sow¬ 
ing. One ingenious contrivance is known as 


I the ‘stump-jump plough’, devised to avoid the 
deep-lying roots of the malice scrub, a thick 
growth which gives its name to this district of 
Victoria and South Australia—now, in spite of 
its general dryness, rescued from the conditions 
of a wilderness and converted into fertile wheat¬ 
growing country. In addition to the parentage 
of the ‘stump-jump plough’, South Australia is 
responsible for another contrivance for destroy¬ 
ing useless vegetation, called the ‘ scrub-rollei 
the use of wliuli is of course preliminary to that 
of the othei unique invention. 

In their hai vesting operations the Australian 
gram-glowers possess a threat advantage over 
those of Manitoba and ountries governed by 
moister < lunatic conditions The dry atmo- 
spheie, and the lonscquent ‘ehippmess’ of the 
grain stalks, lenders it possible to employ ‘ship¬ 
pers’, a combined leaping and threshing ma¬ 
chine, and the ‘complete harvester’, an inven¬ 
tion which, although now m large adoption in 
Ameiica, w r as ongmated in Australia. These 
liai vesteis strip off the heads of the grain, thresh, 
winnow and dean, and finally hag ready for 
market By the use of such machines 9 or 10 
a< of wheat can be liar vested in a day in a eiop 
giving 20 bushels to the acie, the cost being 
about lie/ per bushel. Oats, and even barlej, 
arc* also hai vested m the way described. In 
putting in crops it is the practice among all the 
largei eeieal farm* rs to use disc ploughs instead 
of furrow ploughs, traction engines being em¬ 
ployed for motive powei 

The grain production of Victoria is slightly 
largei than that of any of the other States In 
1906 an area of 2,070,517 ac. was under wheat, 
the resultant yield being 23,417,670 bus., or an 
average of 11 31 bus. pel ac. In J904 the yield 
fioin 1,968,599 ac was 28,525,579 bus , an avei- 
age of 1 1 19 bus These results are the best yet 
obtained in Vietoi la, and may be partially attri¬ 
buted to the fact that duiing the drought period 
immediately piecedmg, the ground was perforce 
rested in many cases. It is worthy of note, 
however, that in the wintei of 1905-6 over 
1,000,000 ac were under fallow', as compared 
with one-half that area six years previously, 
when approximately the same quantity of land 
w*as devoted to wheat Artificial feitilizcrs and 
the seed dull have also come into general use. 
Whereas m 1898 only 21,586 tons of aitificial 
manures weie used, the quantity in 1906 w>as 
54,674 tons The Victorian crop of oats in 1906 
amounted to 7,232,5(X) bus, an average of over 
23 18 bus to the ae. The malting bailey pro¬ 
duced amounted to 645,500 bus., an average of 
24*56 bus per ac., whilst the barley for feed pur¬ 
poses totalled -116,700 bus, an average of 28*43 
>us Large* crops of wheat and oats are utilized 
in Australia for haymaking, and the crops thus 
produced m Victoria in 1906 amounted to 864,200 
tons, the giowth of 591,771 ae. Some attention 
is being given to the glowing of maize by the 
farmers near the rivers of the Gippsland and 
north-eastern districts of Victoria. The crop har¬ 
vested m the year under review was 641,200 bus , 
taken from 11,785 ae. Maize-growing is gener¬ 
ally regai ded in Australia as a branch of mixed 
fanning rather than an individual industry. 
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In 1906 the wheat crops of New South Wales districts as an adjunct of the more stably forms 
were sown on 2,200,000 ac., and the value of described under other headings in this article. 


the production, together with wheaten hay, was 
nearly £4,000,000. Little is being done in the 
growing of barley or oats, but more attention 
is devoted in this than m any of the other Aus¬ 
tralian divisions to maize production, the coastal 
dairymen making it a profitable sideline. About 
200,000 ac are kept under this crop, as com- 
paied with about 12,000 ac. in Victona. 

The whe.it cultivation of South Australia is 
chiefly confined to the central and northern 
sections of the colony proper, which between 
them provide nine - tenths of the aggregate 
harvest. In I90f>, slightly over 2,000,000 ac. 
were seeded with wheat, this being a consider¬ 
able reduction on former years. The aveiage 
of giain reaped was 1T78 bus The cost of 
growing wheat is phenomenally low in South 
Australia Mr. T. A Ooghlan, foimeily New 
South Wales statistician, has pointed out that 
‘owing to favourable conditions of cultuie a 
yield of 7 bushels in South Australia is finan¬ 
cially as satisfactory as one of 15 bushels in New 
South Wales or 20 bushels m New Zealand’ 
A t tlu* same tune, South Australian farmers 
themselves are recognizing fliat it is possible 
to do moie with then hind, and m J906 it was 
estimated that 1,921,000 ac of wheat lands weie 
aihfiiialh mauiiicd, as contrasted with only 
60,000 at ten years previously. 

Wheat < ulture in (Queensland is puneipallv 
earned on m the Darling Downs country, but 
as vet that State does not play a veiy impor¬ 
tant pail in the aggiegate Australian prodm - 
tion The aveiage productiveness pel am* stands 
at 1 4 66 bus Fanners have gone in foi maize- , 
growing on an extensive scale as eompaied with 
most of the other States, and 113,720 ac had 
been seeded wuth this crop m 1906 Western 
Australia, though far icmoved horn the great 
4 wheat belt’, is capable of adding veiy con¬ 
siderably to the output as settlement advances 
A good quality of wheat is pioduced, and the 
aveiage fiom 195,071 ac. sown in 1906 was II 8 
bus Oats aie the chief cereal product of Tas¬ 
mania, where the average of 28 bus per ac*. is 
obtained A good market, exists ioi Tasmanian 
oats m other parts of Australia The pioduc 
tion of cereals, however, is steadily diminishing, 
mixed farming becoming mole and more genet al 
Mixed Farming In Austialia theie lias at 
all times been an indisposition, not leadily to be 
undeistood, to take up mixed fanning Settleis 
set then minds u])on single avenues of useful¬ 
ness, such as wheat-growing, sheep and cattle 
raising, or dairying, maintaining a complete dis- 
legaid of general fanning The icveises of a 
few years back, however, have hi ought about 
fuller iecognition of the fact that, mixed pro¬ 
duction is the surer method Thousands of 
agrieultunsts, who until recent yeais devoted 
themselves virtually to a single line, are now' 
widening the scope of their operations 

The State of Victoria may be regarded .is 
having taken the lead m respect to farming as 
it is undeistood in most European communities 
Varied culture is successfully followed in the 
western, Wimmera, Malice, and north-eastern 


In western Victoria, potatoes are very exten¬ 
sively grown. The total output of potatoes in 
that State in 1906 was 115,352 tons, produced 
from 44,670 ac., an average of 2*58 tons per ac. 
In the same district onions are largely grown, 
and the average yield per ae. in 1906 was 5*23 
tons. A great deal of attention has lccently 
been given to poultry-raising Excellent stamps 
of fowls, ducks, turkeys, and geese are produced, 
and the development of an export tiade is im¬ 
pressing the necessity for scientific breeding and 
management The value of the Victorian trade 
in poultry and eggs m 1906 was £ 1,491,550. 
Beekeeping is also carried on extensively. For 
many years Victoria was known as ‘the cabbage 
garden’ of Australia, the area within a ladius of 
thirty miles of Melbourne being largely dev oted 
to market gardening A considerable piopoi- 
tion of this industry throughout Australia is in 
the hands of Chinese, whose painstaking prac¬ 
tices people of European origin arc not too ready 
to follow Tin* pioduction in Victona fiom 
mai ket gardens is valued at about £200,(XX) 
pet annum 

Apathy tow aids mixed farming is still very 
marked in New South Wales Even in the 
glowing of ceieal c/ops theie has been a great 
falling oil in all launches except the staple of 
wheat Tin* production of giecu fodders has 
diminished considerably, whilst the raising of 
vegetable crops is almost entirely neglected, and 
vei v little is done in the way of poultry-raising 
beekeeping, and kindred pursuits Nmnlaily m 
(Queensland, South Austialia, and Western Aus¬ 
tralia, mixed farming is still piactieally a negli¬ 
gible quantity The only State winch \ies in 
any way with Victona in taking advantage of 
its natural oppoitunities is Tasmania, where the 
farmer is to a veiy large extent governed by tlie 
uncertainty of seasons on the Australian con¬ 
tinent Eotato-grovving is tamed on upon an 
even larger scale than in Victoria, and these 
two States to all intents and purposes furnish 
a supply of potatoes fm the wdiole of the Aus¬ 
tralian market The Tasmanian potato nop m 
1906-7 was worth over £360,000, an aveiage 
of 5 31 tons having been obtained pel acre Tins 
was a < omparativcly small output, seeing that 
a 6 ton ax ei age has been molded. Hops are 
more extensively grown here than m other parts 
ot Australia Mudi attention is also being 
given in Tasmania tit poultiy-raising. 

Si’KCiAT. and Experimental, (hiors.—The ex¬ 
istence in portions of Australia of tropical and 
semi-tropical conditions has opened up avenues 
for special forms of pioduction. A number of 
these are meiely m the experimental stage up to 
the present, and one or tw T o have been practi¬ 
cally abandoned, not because of any unsuitable- 
ness of soil or climate, but by leason of a not 
unnatural impatience on the part of the pioneers 
with experiments when industries of proved pro¬ 
fitableness are so ready to their hands 

Queensland, advantaged by semi-tropical con¬ 
ditions ovei a huge area, has made most advance 
in the development of special forms of agricul¬ 
tural production. The growing of sugar cane 
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is the most important of these, and in fact is 
one of the most profitable industries the nor¬ 
thern State possesses. An area of 134,107 ac. 
was taken up m cane-growing in 1906, the yield 
amounting to 1,415,745 tons (of cane). The 
value of this crop approximated to ,£2,000,000. 
The number of sugar-cane farmers was 3422. 
This industry, however, is at the present junc¬ 
ture in a position of some uncertainty, brought 
about by the determination of the federal Par¬ 
liament to terminate Polynesian black labour, 
with which it has been developed. The problem 
remains as to whether a sufficiency of whites 
can be induced to carry on the work in the cane 
fields hitherto performed by ‘ kanakas ’. In the 
southern parts of the Queensland sugar-growing 
area white labour has already been employed 
with some degree of success, but it is still a 
question of contention whether coolie labour 
can be dispensed with in the hotter and more 
humid parts. Reliance will probably be placed 
on the importation of Italians to work some of 
the fields, this plan having alr eady been adopted 
in New South Wales, where m the northern- 
rivers section sugar cane is being cultivated m 
small quantities. Sugar production has lieie, 
however, shown practically no signs of increase 
dm mg i event years It is worthy of reinnik 
that in Victor la an attempt was made some years 
ago, with Government assistance, to start the 
cultivation of beet sugar in the (Jippsland dis 
triet The mistake was made of trying to induce 
farmers to change from profitable dairy mg and 
stock fattening to a special blanch of industry 
with which they had no acquaintance, and on 
a scale insufficient to keep an expensive State- 
aided factory adequately employed. The sugar 
produced was excellent in quality, but the ex¬ 
periment was a distinct failure. 

The cultivation of tobacco has also engaged 
experimentalists in vanous parts of Australia. 
Up to the present the greatest degree of success 
has been achieved m the ninth of New South 
Wales. There a light leaf is produced which, 
with riper experience in both growing and sub¬ 
sequent treatment, may conduce to establishment 
of the industry on a permanent and expanding 
basis. In western New South Wales, however, 
a few farmers who have tried tobacco culture 
are disinclined to follow it up, and the grow¬ 
ing of leaf has been left in the hands of a few 
Chinese. An even worse fate has attended 
tobacco cultivation in Victoria, where, despite 
expensive endeavours on the part of the State 
Government to give it an impetus, a veiy small 
quantity of leaf is grown, the output coming 
chiefly from the valley of the King River, in 
the north-east. Tt is to Queensland that most 
regard will probably be paid, for the time being 
at least, as a tobacco producer. The vexed ques¬ 
tion of coloured versus white labour may here 
exercise a retarding influence, but soil and 
climate in Queensland are alike conducive to 
the raising of leaf of a good grade, and the 
tobacco-growing acreage is in this colony not 
diminishing as elsewhere m Australia, but slowly 
increasing. At the same time, the growing of 
the tobacco plant in any part of Australia must 
as yet be regarded as quite experimental. 


All indications go to show that until Queens¬ 
land and the Northern Territory have developed 
these and other special lines of production, it 
would be as well for the States governed by 
more temperate conditions to coniine themselves 
to the proved branches. Queensland lias already 
done a great deal in the way of cotton-growing. 
At one time as much as 14,000 ac. was utilized, 
but m 1885 the industry languished, and it is 
now quite insignificant. Enough was done, 
however, to show that cotton could be profitably 
grown, and during the last two or three years 
attempts at a revival of cotton culture have been 
made. 

Coffee cultivation is earned on in Queensland 
to a small extent, the northern division of the 
colony lending itself more (‘specially to the pro¬ 
duction of an excellent quality of bean. The 
Government has assisted in the initiation of the 
lndustiy by providing facilities for milling, and 
about 300 ac. weto under cultivation according 
to the latest returns. This is a decrease from 
1901, when 547 ac. were devoted to coffee plan¬ 
tations. Queensland is also very suitable for 
the growing of the indiarubber plant, but the 
length of time occupied by plantations in reach¬ 
ing maturity has prevented rubber production 
f iorn advancing beyond the experimental stage. 
The same may' be said with regard to rice— for 
the giowth of which the tropical rain belt is 
exceptionally suited,- arrowroot, olives, ginger, 
and othei products The Northern Territory 
is lelated to Queensland in its pioductivity. 
Sugai, tobacco, cotton, uce, flax, and similar 
giowths have been successfully experimented 
with there, but as in many other places it has 
been impossible, owing to the limited means 
at the disposal of the Government, to properly 
develop this vast aiea. Western Australia in 
its northei n parts has also proved, by means 
of Government experiments, that tobacco, flax, 
fibres, and possibly' cotton, may be successfully 
giowui there. 

Fruit- and Vink-growing. — Fruits in the 
gieatest variety and abundance are grown in all 
parts of Australia. These range from tropical 
varieties, such as mango, coconut, banana, and 
the pineapple, to oranges, stone and berry fruits 
of all kinds Siuli an unlimited supply is pos¬ 
sible, that the home demand, although very large 
by comparison wuth those of other countries, is 
quite inadequate to absorb it. In recent years, 
cold storage on ocean-going steamers has enabled 
Australia to rul itself of large quantities of 
apples and pears, the bulk of these being sent 
from Victoria and Tasmania. In those two 
States, fruit-growing has been carried on with 
thoiough recognition of the possibilities of ulti¬ 
mate expansion. Searching precautions have 
been taken by the respcctixe Governments for 
the exclusion of insect and fungoid pests, and 
for the systematic selection of fruits destined 
for foreign maikets. Good methods of cultiva¬ 
tion, pruning, and packing have been adopted 
by the growers themselves. A number of can¬ 
ning and jam factories absorb a portion of the 
pioduction, particularly of berry fruits. It is 
estimated that the value of fruit raised for sale 
in Victoria is £450,000 per annum. Tasmania 
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in 1906 exported fruit and fruit products to the 
value of about £300,000. In New South Wales, 
fruit culture has been treated with lamentable 
inattention, both by the Government and by 
orcliardists. That State, although possessing 
every advantage of sod and climate for the pro¬ 
duction of fruits, is still in the stage of having 
to import- from her neighbours. Queensland 
controls the production of pineapples, bananas, 
&c. The area of the whole Commonwealth used 
for fruit-growing is about 200,000 ac. 

One of the most interesting features of Aus¬ 
tralian agrarian life has been the development 
in recent years of a considerable wine piodue- 
tion Largo areas of South Australia, Victoria, 
and New South Wales have been found suitable, 
by reason of soil peculiarities and geniality of 
climate, for the purposes of the vigneron Aus¬ 
tralian wines are distinguished by then verv 
full body and iron properties Vignerons, and 
especially those of South Australia, have mani¬ 
fested great eaie in tlieii task, and they have 
been aided by such stringent Government regu¬ 
lations that pests such as phylloxera, which have 
been admitted into Vietoiui and elsewhere, but 
happily eradicated for the most part, have 
never been known in South Australia There 
is rather too great an imhnation among Aus¬ 
tralian growers to approximate 1 their wines, by 
blending and fortification, to the European varie¬ 
ties In the development of the wine industry 
many years aie necessary foi a thorough under¬ 
standing of soils and varieties of stoeks, but 
Australian vignerons show an inrieasing desire 
to profit from their experiences. The localities 
more peculiarly adapted to vine-growing are 
the western and noithern districts of Victoria, 
the Murray River section of South Australia, 
the region of New South Wales adjoining the 
Murray, and the Hunter Rivoi valley in the 
same State. The land under vines in Australia 
in 1906 was 61,357 ae, the wine produced total¬ 
ling 5,679,834 gal 

Irrigation and Artesian Bores— The prob¬ 
lem of the semi-and region* of Austiaha has a 
proposed solution in the pioper conservation of 
water supplies and the construction of n i iga- 
tion works on a large scale Rivers sin h as 
the Murray are at present allowed to dim barge 
waters into the sea which, if conserved, could he 
utilized for the conversion of huge feit-ile but 
at present unreliable tracts into peimanent pas¬ 
tures. Perhaps, fortunately, it has been left 
until the foimatioii of a central Government 
and the creation of a federal feeling before 
attempting anything on a scale of veiy gieat 
magnitude. A commission of expel Is which 
recently enquired regarding the possibilities of 
irrigation from the River Murray, which be¬ 
longs to New South Wales, Victoria, and South 
Australia, has decided that the irrigation of 
some 50,000,000 ac. could be carried out by 
gravitation. Something on a smaller scale lias 
already been attempted by Victoria, the Govern¬ 
ment of which has diverted a propoi tion of the 
waters of the Goultmrn River into an immense 
storage basin at Waranga, from which a large 
system of distributing channels is supplied dur¬ 
ing the summer months. Another storage reser¬ 


voir at Kow Swamp is filled by a channel from 
the River Murray, and together with another 
direct channel from that watercourse supplies 
an irrigation system of 84,000 ac. An irrigation 
colony has been established at Mildura, on the 
Murray, where about 9000 ac. have been rescued 
from the deseit, and utilized almost entirely for 
raisin and other dried fruits production A 
similar scheme has been carried out at Ren- 
| mark, on the South Australian side of the 
' Murray. The New South Wales authorities 
[ have done nothing practical in the way of ini 
I gation, although several large schemes have 
been proposed from time to time. A number 
of artesian bores have, however, been sunk both 
by the Government and by settlers. 

1 Artesian supplies can lie found in many parts 
of Australia Queensland especially has bene¬ 
fited fiom this soui cc of water supply, some 
fioo s(j miles of eountiy between Bowen and 
Townsville having been lendered fertile by 
means of sinking In Queensland thoic aie 
about KMX) artesian bores, the average depth 
sunk being about 1221 ft, although m some 
fases vvat-ei has only been reached by sinking 
some 4(X)0 ft South Australia and Western 
Australia both possess a numbel of artesian 
wells 

Agricultural Education — In corn hiding 
this summary of Austialian agncultural con¬ 
ditions, the Governments of all the States may 
he congratulated upon having made it their 
special duty to foster rural industiy by every 
means, and partn ularly by provisions for agri¬ 
cultural education The ‘Government of New 
South Wales has established an agncultural 
tollege about tliuty miles from Sydney, vvliero 
150 students are given a piactical and scientific 
farm training Smallci farm schools have been 
established in each agncultural centre. The Vic¬ 
torian Government lias established an agricul¬ 
tural college at Dookie, in the north-eastern dis- 
tnet, a school of horticulture at Burnley near 
Melbourne; and also sends a stall of experts 
in dairying and other puisuits into all parts of 
the eountiv to instinct farmers in the most 
scientific methods In Queensland the Govern¬ 
ment has instituted a line agricultural college 
and fatm at Gat-ton, and experimental farms 
j ‘‘xiat in vanous parts of the State. The South 
Austialian Government has been equally alive 
; to the lmpoitain c of agricultural education, and 
a laige college* toi scientific farming is m exis- 
i Lemc at Roscworthv, about thirty miles from 
Adelaide Two expci lmcntal farms aie ton- 
ducted by the Western Australian Govern¬ 
ment, one in the south-west and the other in 
the north-west. The agncultuial departments 
of tin* various States are assiduous in the publi¬ 
cation of journals and records for the instruction 
of fai mcis. [t. w | 

Austrian Pine (Black Bine ){Pinus Lancio 
var. austriaca ).—A large tree with its branches 
arranged in pseudo-whorls, and needle-shaped 
foliage leaves arranged in tufts of two which 
persist from four to six years. It is dis¬ 
tinguished by its dark coarse bark In general 
characteristics this species closely resembles 
P Lancio and P. sylvestris. The Black or Aus- 
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trian is distinguished from the Scots pine by 
its larger leaves and cones, and its coarser 
and darker bark. The female cones are red 
when young, and shining yellowish-brown or 
somewhat flesh-coloured when mature. The 
leaves are strong and prickly pointed, and the 
foliage as a whole presents a very dark appear¬ 
ance. 

This species forms large natural woods in 
lower Austria and in the south-eastern Alps, 
where, according to Schlich, it is found at an 
elevation of 4. r >(X) ft. It is not indigenous to 
this country, being introduced about the year 
1830 

The cones ripen the second autumn after 
forming, and the seeds are shed the following 
spring A good sample should show a gei im- 
natmg capacity of 70 per tent. The seed should 
be sown broadcast at the rate of J4 oz of seed 
to 100 stj. ft of seed bed, and covered to a depth 
of \ in. The seedlings should leinain umhs- 
tuibed for two years, when they should be lined 
out at the rate of twelve plants to the yard 
After standing two yeais in the lines they will 
be ready for filial planting out 

The Austrian pme may be successfully used 1 
to form pure woods, for on the one hand it is : 
one of the least exacting trees so far us soil is ! 
concerned, and on the other it letains a close j 
canopy up to an advanced age. The leaf fall 
is also good. It is especially valuable for plant¬ 
ing thin calcareous soils 

The timber is highly regarded in Austria, 
but not so m this country, where it holds a 
reputation for coarseness More rational me¬ 
thods of planting and thinning would probably, 
however, do much to remedy tins defect The 
timber* is soft, light, and contains much turpen¬ 
tine. Specific gravity air-dried averages T>6. 
It is chiefly valuable for building purposes undei 
cover, as unless treated with some pieservative 
it is not durable when exposed to the weathei. 

The external dangers to which this species 
is subject are many, and are the same as those 
to which P. xylvestris is liable, especially as 
regards insects and fungi. The Austrian pme 
is apt to suffer severely from snowbreak, which 
evil can be mitigated to some extent by mixing 
with other species. The most injurious fungi 
are Trametes radiciperda and Afjancus met lens, 
both of which often cause large gaps in the 
woods. Both insects and fungi cause much less 
damage in woods of this species than in woods 
of P. SJ / l ' lWtri.'i [w. F. A. II ] 

Automobiles. See Motor Vehicles. 

Autumn, from the astronomical point of 
view, extends from September 22 to December 
521 in north temperate latitudes. Jn general 
practice, however, the year is popularly divided 
into autumn, the season of harvest; wintei, 
the season of preparation or of compulsory lest, 
spring, the season of seeding; and summer, the 
season of growth. However simple this appears 
at first, it is extremely difficult so to divide the 
year even in thought. The yearly cycle of oper¬ 
ations has perfect continuity for each of the 
inteiests on a particular farm. The morrow 
of the harvest of any part of one year’s yield 
sees the thought and operations initiated for 


the next; winter may be a time of sowing, 
spring a time of reaping, summer a time of 
securing and of sowing as well as of growing, 
according to the particular form of crop con¬ 
sidered. In popular understanding, autumn is 
commonly held to include over Great Britain 
the months of September, October, and No¬ 
vember. See arts, on farm calendars for these 
three months, and on Harvest. [j. st.] 

Autumn Manuring, —Tins has refer¬ 
ence chiefly to the practice of applying farm¬ 
yard manure on the stubble for the benefit of 
the succeeding green ciop, although the oper¬ 
ation in many cases is carried out in the early 
winter months The term may be also ap- 
| plied to the practice of applying farmyard 
i manure to meadows, which is frerpiently done 
| early in autumn. It may also refer, however, 
to the application of artificial manures, such 
as basic slag or the potash salts, to pasture or 
cropped land. For the relative advantages of 
autumn manuring and the system of applying 
dnectly m the drills in spring, see art on 
Winter Manuring [j. t*.] 

Avel Crop. —The word ‘avel \ found locally 
also as ‘avil’, ‘aewall 5 , ‘awatis used in Scot¬ 
land to designate the second cereal or white 
ciop grown in succession after the land is 
ploughed from lea. Till comparatively late in 
the 19th century definite rotations were almost 
umveisally prescribed in farm leases, and the 
practice of taking an avel crop and sowing 
down again to grass without the intervention 
of a cleaning ciop was usually forbidden, or 
allowed only in special cases under spec died con¬ 
ditions. Vaiious circumstances, however, com¬ 
bined to bring about a reconsideration of the 
general attitude as to what might be included 
in good husbandry. The introduction of timo¬ 
thy glass, increased cost of labour, the fall in 
puces of pinducts, better undei standing of the 
principles of manuring, and the unfortunate 
experiences of successive wet seasons on the 
heaviei and stiller soils all helped to modify 
opinion Avel cropping is now recognized as 
good practice in somewhat late districts with 
rainfall above average, where the soil is reten¬ 
tive, and the cultivation and cleaning prepara¬ 
tory to a turnip or othei gieen crop involves 
expense greater than can be profitably laid out, 
and a less costly system has been evolved which 
allows the land to be retained under tillage. 
The success of this elementary rotation without 
a fallow crop depends mainly on three condi¬ 
tions. the use of lime or basic slag on the lea 
before it is ploughed, the restoration of organic 
matter by a dressing of farmyard manure*, and 
the promotion of a vigorous growth of timothy 
and similar grasses, which eliminate and keep 
down weeds. Avel cropping is properly re¬ 
garded as generally inadvisable on the lighter 
classes of soils, and commonly results in a con¬ 
siderable growth of pearl grass, which cannot 
be got rid of by smothering with the strong 
useful grasses which act as cleaners on heavier 
land. [j. st ] 

Avena. -This is a general name for all oat 
grasses. The ear is a. panicle. The chaff 
(glumes) of the spikelet is specially long, mem- 
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branous, and contains two or three flowers 
The lower valve of the flower husk (pale) is 
bearded from the back, and this beard or awn 
is bent, with a twisted base. In certain highly 
cultivated varieties of oat the awn becomes rudi¬ 
mentary and may even disappear On the farm 
we meet with Wild Oat (Avena fatua , L ) grow¬ 
ing on the arable land among the oats cultivated 
for grain and straw. The useless and deleteri¬ 
ous qualities of this species give rise to the 
common expression ‘sowing wild oats’. This 
Wild Oat is easily lecogmzed by its excessive 
tallness when glowing among ordinary oats, by 
the conspicuous reddish-browm hair on the base 
of the husk (lower pale), and by the fart that 
each flower or part of the spikelet has an awn 
to itself. This troublesome pest in corn is 
easily carried from one field to another by 
wind, the hair on the husk making the ‘seed’ 
very easy to carry. These ‘seeds’ may be m 
the ground foi years without loss of germi¬ 
nating power When Wild Oat is abundant in 
the cultivated variety, it may be advisable to 
cut the corn before it is ripe and use it as hay. 
Care should also he taken that the seed corn 
is free from Wild Oat. On arable land anothei 
wild oat is common, namely, Bristle-pointed 
or Shetland Oat {Avena »tri<jom , Sell re b ). In 
the noith of Scotland this variety has been cul¬ 
tivated as a bread coin, lmt as a rule its place 
has now been taken by bettei vaneties The 
Shetland Oat, unlike tin' Wild Oat, is not con¬ 
spicuous for its height, but, like the Wild Oat, 
each husk or lower pale lias a beaul or awn. 
The characteristic point is that cadi spikelet 
contains two aw ns or beards, whereas the good 
oats have never more than one awn per spikelet 
Seeds of Shetland Oat aie easily leeognized in 
good oats; the farmeis sometimes call them 
‘whites’. Species of oat are also found growing 
in dry pastures These perennial meadow' 
species are Nanow-leaved Oat Grass (Avetnt 
pratensis, L.) and Downy Oat Grass (Aiena 
pubexcens , lluds ) Both species yield little 
produce, and stock do not eat them, so these 
are mere weeds of no agiicultuial value 
Narrow-leaved Oat Orass grow's only on moors 
and luird clays. It is distinguished by its 
hard, narrow leaf blades, with a prominent 
keel on the lower surface, and a median de¬ 
pression (like a Pea) on the nbless upper sur¬ 
face. The ligule is very characteristic, having 
an abrupt acute point. Downy Oat Orass 
frequently occurs in dry pastures on chalk. 
The shoots arc quite flat, not 1 minded, its 
sheaths are hairy, and the leaf blades ribless, 
with a median depiession. These characters 
render identification easy. Golden Oat Orass, 
a valuable upland pasture grass, belongs to a 
special genus, Triset urn (which see) Cultivated 
oats are eonsideied in the special article Oats. 

[a. n. m‘a.] 

Avens.— The Common Avens and the Water 
Avens constitute the tw r o species of the genus 
Geuin, nat. ord. Rosace.e Both plants are 
abundant in Butain. See Okum. 

Avenue, from originally meaning simply 
an approach or road leading to any house or 
other building, has now become a teun speci¬ 


fically applied to belts of trees formed natu¬ 
rally from hedgerow timber along roadways, or 
planted in parallel lines, or else (a seeondaiy 
meaning first applied in America) to broad 
roadways m towns, whether planted with trees 
or not. Avenues are therefore always arti¬ 
ficial in their origin and are a sort of repro¬ 
duction of, or improvement on, the natural 
glades formed in old lnghwoods. Where paths 
or hioader tracks run through old oak woods 
the vistas obtainable away among the tiee 
boughs resemble the rounded Norman arch, 
while m heei'h woods the form adopted rather 
resembles the pointed Gothic arch. Many 
quasi-natural avenues have formed themselves 
wherevei hedgerow tiees have been allowed 
j to stand thick on both sides of a roadway, 

I and in some paits of Gloucestershire in par- 
| ticular (especially near Almondsbury) fine elm 
, avenues of this kind are to be found along the 
I highroads 

From the fact that Baton docs not specially 
! mention avenues m woodland walks m either 
his Essays or his Sylva Sylvaium, it seems un¬ 
likely that many, if any, existed befoie the end 
of the Kith century ‘Queen Elizabeth made 
a “pleasure walk”, but it is doubtful whether 
i she planted the sides of the elm avenue in the 
| Little Balk which heals her name’ (Men/ies, 
Windsor Bark and Forest, p 1) 

In the latei editions of his Sylva, Evelyn 
makes fiequent leference to the planting of 
‘w\ilks and avenues’, and even gives a list of 
the thief of the noblemen and country gentle¬ 
men who bad thus adorned their estates, al¬ 
though he does not devote any special section 
to avenues, as be does to groves (which see). 
In bis diary foi I(570, howevei, he speaks of 
‘the King . . . walking in the Baik, which 
he is now planting with rows of trees’; and 
again, m l(i83, lie mentions that at Windsor 
tlie ‘avenues to the New Baik and other 
Walkes were planted with elmes and limes’. 
This proliably meant the planting of that part 
of the present avenue which extended fiom 
j the Gastle to the double gates, while supported 
tradition dates the completion of the planting 
j of the Long Walk, as far as Snow "Hill, to 
the time of William III. It theiefore seems 
probable that if avenue-planting was not actu¬ 
ally introduced from Fiance bv Chailes II on 
the Restoration, it was at any rate very soon 
after that rendered fashionable by Ins example; 
i foi dining bis exile m France lie bad seen 
j much of this kind of aiboricultural ornamen- 
i tatum, which bad been greatly developed by 
j Andre le Nostre (1013- 17(H)), and had lcached 
its height of perfection at Versailles It seems 
piobable, tlieiefoic, that the older portion of 
the Windsor Castle avenue is one of the oldest 
m Britain; and it also became the longest, and 
one of the broadest, when it was subsequently 
completed, its length being then, fiom the 
Castle to the Statue, 2$ miles. The oldest part, 
originally planted by Charles II, must have 
been three-quarters of a mile long, for it then 
consisted of lfif>2 trees set 10 ft apart in four 
parallel rows, wutli a distance of 150 ft. be¬ 
tween the two inner rows. This short 10-ft. 
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distance from stem to stem was far too dose 
either for the health of the trees or for orna¬ 
mental effect; and after the whole avenue was 
subsequently completed many replantings had 
to take place, especially on the stiff clay above 
the double gates. For more than sixty years 
past the old trees have been fast decaying, and 
for the last forty-five years partial replanting 
with oak and elm has been going on. 

But as few of our old avenues exceed about 
two hundred years of age, it seems probable 
that avenue-planting was not extensively piac- 
tised until its adoption by the two great land¬ 
scape gardeners of the 18th century, William 
Kent (1684 1748)and Lancelot Brown (1715-83), 
the ‘Capability Brown’ who remodelled the 
grounds at Kew, Blenheim, and Nuneliam 
Courtenay. 

As regards their special form, avenues may 
either be in single or in double parallel lines 
on each side of a drive, single lines being usually, 
however, the more picturesque 

As avenue trees in their paitially isolated 
position form broad crowns of foliage, wide 
planting permits of finer and more ornamental 
development than (lose setting, hence the best, 
efleet is obtainable when the trees stand not 
(‘lose) than 40 to 50 ft apart, and the orna¬ 
mental effect of wide planting is all the gieatei 
if the lines of tiees l>e thiown well bat k fiom 
the roadway, (‘specially when the avenues aic 
long, or when Comfeis aie planted But if 
a closer, moie umluageous, nariower, ovci- 
arching avenue be desired, then planting at 
from 12 to 20 ft. makes the tiers run up 
thickly and induces ciown development latei- 
ally One advantage of wide planting is that 
when the time comes, as come it. must, that 
dead or decaying trees have to be replaced, it 
is easier to raise up a younger geneiation with¬ 
out all too long a period of transition. For 
town avenues the plane tiee is peihaps the 
best, and hardiest, blit for pinks and drives 
on landed estates elm and ash (as at Windsor), 
lmrse-ehestnut (as at Bushev Fink, one of the 
sights of London m flowering-tune), and lime 
(as at Blair Athole) are all favourite trees 
Among rarer kinds of trees there is a line 
avenue of Holm Oak (ty /lev) at Courtown, 
Co. Wexford, and of Noble’s Fir (Abies JVobitis) 
at Madresfield Court, Worcester Avenues of 
Lombardy Foplars, so common in Fiance, Hol¬ 
land, and Germany, are too formal for British 
taste; and the planting of loadsides with fiuit 
tiees, as in central Germany, has never been 
adopted. For avenue - planting huge sturdy 
transplants have to be used, which require the 
protection of tree-guards, brushwood, &c., till 
they outgrow risk of damage fiom cattle, 
sheep, rabbits, and hares. [j. n.] 

Averages. —The average of a series of un¬ 
equal numbers is their arithmetic mean, that is, 
the result of dividing the sum of the members 
of the series by their number. Thus if 29'55, 
30*32, 28*73, 29*04 are four readings of a baro¬ 
meter, the average of these is (29 55 + 30 32 h 
28*73 + 29*04) — 4 = 29 41. And, generally, 
if a, b, c, be any n numbers, their average 

is equal to (a + b + ‘ c + d + ...*) - n. 


Averages are used to reduce totals to a com¬ 
mon denominator for purposes of comparison. 
Suppose that we wish to compare the yields of 
a certain root crop in two farms. One with 
30 ae. under crop yields 870 tons, the other with 
20 ac. yields 540 tons. The totals do not indi¬ 
cate directly the difference of the yields. But 
the average yields per acre, 870 — 30 = 29, and 
540 — 20 = 27, give us at once a clear idea of 
the relative productiveness of the farms. This 
class of averages is well known in cricket. In 
cricket averages we consider the skill of the 
player shown not so much by the actual number 
of runs obtained or wickets taken, as by the 
number of runs per innings, or the number of 
runs per wicket. A particular case of the use 
of hui,1i averages is percentage. An increase of 
50,000 in the populations of London and Edin¬ 
burgh means an increase of 1 per cent in the 
one case and 18 per cent in the other, and the 
true significance of the inei eases can only be 
appreciated by thus comparing the average m- 
(leases for each 1(K) inhabitants. 

Tf the value of a quantity has to be deter¬ 
mined from the results of a number of experi¬ 
ments, the determined values may be inaccurate 
through faults in the indications of the instru¬ 
ments used. Eriors aie also introduced by 
uncertainty of observation. Tin* faults of the 
instruments are as far as possible determined 
and allowance made for them, or they are 
eliminated by changes of method The errors 
due to uncertainty of observation are as likely 
to occur in excess as m default, and are elimi¬ 
nated by taking the average of the results of a 
number of obsei vat ions. The separate results 
fiom which the final result is calculated are not 
always equally reliable The specific gravity of 
a piece of metal is round by one observer fiom 
one experiment to be 9 742; by a second ob¬ 
server, taking the average of two experiments, 
to be 9 690; by a third from three experiments 
to be 9*701. The thud of these values is more 
tellable than the second, and the second than 
the lirst And this is taken into account in 
the filial aveiage by assigning ‘weights’ to the 
values to the first, the ‘w T eight’ 1; to the second, 
2, to the third, 3, these being the number 
of observations made. The final result is the 
‘ weighted average ’ 

9 742 + (9*690) 2 + (9*701) 3 

1 + 2 + 3 " 9 /04 » 

which is simply the mean of all the observations 
taken 

If >•„ r* r, ..are results of weights iPj, w? 3 ..., 
the‘weighted aveiage’ 

= w \ r \ + «■*/•: 2 _+ y/ 3 r, + ... 

+ U \J + K»3 + ... 

At three lamb sales in a county the average 
prices are 10s, 15*., 17*. The average of these, 

^ = 14*., gives only a rough esti¬ 
mate of the selling price of a lamb in the county. 
If the numbers sold at the sales are respectively 
3950, 5270, 8680, we find the average price to be 
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3950 x 10 + 5270 x 15 + 8080 x 17 \ 
3950 + 5270 + 8080 “ / 

14s. lOj \d Tint if we assign to the prices 10s., 
15s., 17*., the ‘ w eights ’ 4, 5, 9, which are approxi¬ 
mately piopoi tonal to the numbers sold, we find 
the 1 weighted average’ to be 

(Ll.™ ' JUL' 8 1 JLliZ) = i4*. io*t, 

V 4 i r. + !i / 

which only differs from the tiue average by a 
very small fraction ‘Weighted averages’ eau 
thus be used to avoid lengthy numerical calcula¬ 


tions. They are also largely used in works on 
statistics in connection with questions of wages, 
price of commodities, &c, where the numbers of 
wage earners and amounts of commodities can 
only lie estimated approximately. 

The longer a list of figures the more difficult 
it is to grasp in its entiiety. While an avoiage 
is useful as giving a summary of a group of 
values, a diagram can often be used to make 
the whole gioup intelligible m its entirety. 
Suppose the following table gives readings of 
a Centigrade thermometer at intervals of one 
houi — 


a m 

C) 

V 1 

K 

!) 

I 10 i 11 I 12 | 1 

2 

., j 

4 

r. 1 r. 

T>Cglt't«S 



5 


«> | i2 | ii j r. 

17 

H. 

14 

13 j 11 



To exhibit the changes of temperatuie in a 
diagiam, take a line, OX, paiallel to the foot 
of the papei, and a line, O V, pel pendicul.n to 
it. Mark off along OX equal lengths, each to 
correspond to an interval of one hour. The point* 
of section will correspond to the times (>\ 7, 8, &e , 
o’clock At ea< h point of section of OX raise a 
perpendicular to OX containing as many units 
of length as tlieie arc degrees in the corre¬ 
sponding temperature reading The broken 
line joining tlie extremities of these perpen¬ 
diculars exhibits the rapidity and amount of 
the rise and fall of the temperatuie. Lengths 
measured along O X are called abscissa*, and 
perpendicular to OX ordinates The units for 
abscissa* and ordinates need not lie the same, 


and should be chosen, after consideration of 
the values to be represented, to give as large 
a diagram as the paper will admit. The dia- 
giams are most conveniently constructed on 
squated paper. fit J. T. n] 

Aviary, a structuic devoted to the keeping 
and propagating ot birds. The jilan and design 
of an aviary may be after any pattern wliith 
the fancier may decide upon, but several points 
ret pure to be observed in order to maintain the 
health and comfort of the buds. Thus it ought 
to he spat ious enough to allow a considerable 
freedom oi flight and abundant facility for exer¬ 
cise It should preferably face the south or 
south-west, and be sheltered from the north 
and east winds. It may be constructed entirely 
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of wire, but it is desirable to have part at least 
roofed over to afford shelter in winter and shade 
in Hummer. The flooring may be of turf, which 
looks clean, with gravel walks through it to 
receive droppings fioin the perches above them 
and so facilitate cleaning. The gravel should 
be renewed periodically A constant supply of 
fresh, and if possible running, watei is necessary, 
and should not be neglected Evergreen sin ubs 
should be planted to afford covers The aviary 
may be open to the air, unless in the coldei 
districts 01 where foreign buds are included 
in the selection. In the lattei case the aviary 
must be a closed stiucture, with suitable means 
for ventilation and artificial heating. A glass 
front with evergieens and ornamental plants 
growing in a 4- or r»-ft. space between the glass 
and the netting answers admirably 

It is well to lestnct the selei tion of buds for 
an aviary to those which are puiely gramini¬ 
vorous, as these aie best calculated to thme 
with oidmaiy raie Tnse< tivoious buds are 
a soiure of constant tioubh and apt to sutler 
m health, while carnivorous buds aie obviously 
out ot the question The feeding should be 
varied frequently, and should mi hide a sc lei tion 
of swell seeds as lm< kwhe.it, cumin, hemp, iwpe, 
plantain, dock, &c Snails, slugs, and vvoinis 
will occasional! v furnish an appetizing nioisel, 
while gteen food—lettuce, ness, duckweed, <\c 
is always useful [i n J 

Avogadro. (bunt Joseph Avogudio di 
('asanova, one of the outstanding figures m the 
agi lcultural historv of Italy, devoted his life 
to the culture and mipi ov enieiit of his extcnsiv r 
estates ui the neughbour- 
liood of lus native town of 
Veicelli, ui liombaidy, and 
also to the solution of pi ob- 
lems of agi a ultuial m- 
teiest Ills most notable 
literal yofloi tsare a tieatise 
on the improvement and 
nligation of meadows and 
a book entitled ‘ Jtural 
Counsels', in which lie de¬ 
scribed the results of lus 
own c ultuial expeiuiients 
lie was born in 17.41 and 
died in 1814. [.? n | 

Awalding. Aw aid¬ 

ing, oi lying awahl, is the 
term applied to a sheep 
which has rolled ovei on 
its back, and which finds 
itself unable to rise except 
with the help of the simp- 
herd or with the stimulus 
given to extra exertion by 
the near approach of the 
shepherd’s dog Awaldmg 
is caused by the attempt of 
the sheep to relieve them- 
nelves, by rowing on the 
ground, of the itch caused 
by vermin, and the only preventive is to dip 
the sheep so frequently as to keep them clear of 
all parasites. Its occurrence is very frequent 
in warm weather, before shearing time, when 


the sheep are carrying a heavy coat of wool, but 
it is perhaps most to be dreaded with ewes near 
the lambing, as they die veiy quickly if assist¬ 
ance is not forthcoming, tin sloping giound 
on a hot sunny day, and especially if the sheep 
happen to be lying with the head downwards, 
death occurs in a surprisingly short time. Pas¬ 
tures wlucli have foimcrly been ploughed are 
particularly dangerous, as the sheep arc* very 
apt bo loll themselves into the furiows and aie 
quite unable to get out again. In spring and 
caily summer shepherds have to exercise con¬ 
stant watchfulness to prevent losses fiom this 
simple cause. [ it. r. w.] 

Award, the foimal decision given by an 
arbitei ni oversimm upon any matter submitted 
to his judgment. See Akhituation 

Awn. - This name is applied to a slender 
nocess which glows out from the apex, the 
>ack, or tin* bast* of the* Imvei valve of the husk 
(lowei pale) of ceitain glasses The common 
name is hatnl. A bearded oat, foi example, is 
one* which has an awn springing from the hack 
of the* husk: a beaidlcss oat has no awn. 

The piesence of an awn is sometimes a useful 
mai k of distinction Italian live* Glass has an 
awn, IViennial lias none*, Ilaid Fescue ‘seed’ 
has an awn, Sheeps Fescue* ‘seed' has none*. 

[a n m‘a ] 

Awnless Brome Grass.— A tall, pcicn- 
liial glass with long 1 hi/onics and smooth le.iv cs, 
glown extensivoly on diy soils in IInilgaiy, 
and hence sometimes termed liungaiun Foiage 
Grass See Bkomk Gkassks. 

Aylesbury Duck. — This, the premier 


British duck for profitable purposes, takes its 
name fiom the capital town of the county of 
Buckinghamshire, winch has been for a long 
time the great centre of duck-breeding m this 
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country. In the early part of last century and I age named they will reach 4i to 6 lb., and thus 


previous to that period it was generally called 
the ‘ white English but from the fact that 
the best specimens were bred m the Vale of 
Aylesbury the present name was gradually 
tassumed. Owing to its rapidity of giowth, the 
breed is specially suited to meet the require¬ 
ments of our markets, more especially in respect 
to the spring-duckling trade. 

In appearance the Aylesbury duck is boat- 
shaped, that is, the line of the keel is level with 
the ground, the legs placed about midway in 
tile body. This fact should be kept in view, 
because it indicates one of the great differences 
between this and the Pekin duck. The body 
is long and broad, with a considerable depth, 
though in breeding stock the mistake is often 
made of seeking for birds which are too deep, for 
when that is the case the birds aie much less 
active, and lose in prolificacy The chest should 
be can led well forward, otherwise the bieast will 
be too short in length. The neck is of model ate 
length, surmounted by a long and straight head, 
and a long, broad bill. The last-named is most 
important in respect to its colour The ideal is 
that it shall he of the same tinge as a lady’s 
finger nail, that is, flesh-coloured, foi this is an 
indication of the colour of the flesh, which must 
be creamy-white. A yellow bill means yellow 
flesh, and a tough, coarse bill is accompanied 
by coarse textuie of flesh. The legs aie stout 
and heavy, arid lathei slioit, and the feet well 
webbed, the coloui being bright orange. The 
wings are laige and strong, and earned well up 
to the body. The coloui of the plumage is puie 
white throughout, with not the least tinge of 
cream or canary. Where the latter is found it 
reveals the presence of Pekin blood, as tlieie 
lias been a considerable amount of dossing be¬ 
tween the two races. The sexes aie similar in 
appearance, but the males have cm led featlieis 
m the tail, and generally are ratlici larger in 
all respects, though that is not always the case. 

Under proper conditions the Aylesbury duck 
is found to be very liardy, and able, both m re¬ 
spect to old and young stock, to bear a consider¬ 
able amount of exposuie They Llnive better 
when at liberty, and especially wheie tlieie is 
water in winch to disport themselves Tn fact, 
that is a necessity for breeding stock , but, as 
shown elsewhere (see Duck Brkkdinu ani> Brak¬ 
ing), young ducklings intended for early killing 
grow much faster if they are kept in strict con¬ 
finement, without water in which to swum. The 
ducks arc excellent layers, and it is no uncom¬ 
mon thing to secure an average of l. r >0 eggs 
per annum. Cases could be cited wlieie one of 
these birds laid between 80 and 90 eggs with¬ 
out cessation, and, as a rule, these are very 
fertile. Adult drakes weigh 9 to 10 lb. and 
ducks 1 lb. lighter, but, as already mentioned, 
the great merit of the breed is the rapidity 
with which the ducklings attain killing age. 
As they cast their first feather when nine to 
ten weeks old, they must be killed before that 
time if they are to be ranked as ducklings. 
When once they have moulted they can only 
be sold as ducks, and their value is considerably 
reduced. By a proper system of rearing at the 


they are rapidly turned into money, as it takes 
less than thirteen weeks from the time the egg 
is laid to placing the dead bird on the market. 
This duckling trade is during the spring months 
of the year, and lienee the quality of rapid 
growth is of supreme importance. Probably it 
is true that the flavour or the flesh is not nearly 
so fine aN that of mature autumn ducks, but by 
reason of the fact that the prices obtained are 
much greater in the spring, and the cost of pro¬ 
duction is much less, the balance of favour is 
distinctly on the side of the breed which meets 
the special trade requirements. [k. n.] 

Ayrshire Cattle. — No authentic record 
exists of how and when this breed originated. 
To all appearance it is the most recent of the 
dairy breeds; the wonder, therefore, is that we 
have not more reliable information as to its 
origin. The Ayrshire is one of the most distinc¬ 
tive of breeds; it is surprising, therefore, that 
it should have been brought into existence 
without special note being taken of its pie- 
sence, particularly as it was markedly diffeient 
in coloui, size, horns, and milk yield from 
the class of cattle common all over the sur¬ 
rounding country. Among those who have 
investigated the mattci there is considerable 
dilleience of opinion as to whether the breed 
should be eonsideied an old variety imported 
into a new district, and doubtless somewhat 
modified by its sill loundings, or an improve¬ 
ment of the existing breed by selection at 
home and bv crossing with importations from 
abioad In the following pages all available 
and reliable records will be quoted or refened 
to, so as to provide a mote complete history of 
the bleed than has hitheito been attempted 
or even been possible 

The most tellable fact which we have icgaid- 
mg the origin of the bleed is that it came into 
existence in the district of Cunningham m 
North Ayrshire, at or neai the pai isli of 1 >un- 
lop. Regarding this none of the old writers 
have any doubt whatever ; it may tlieiefoie be 
accepted as an agieed-on fact- A careful scru¬ 
tiny of every available source of information 
for 300 years back cleai 1> indicates that at that 
date no breed existed in that district in any 
way resembling the piesent Ayrshire, nor was 
any one known by that name or description. 
Between the middle and the end of the 18th 
century the breed now known as the Ayrshire 
generally received the name of Dunlop cattle, 
and seems to have been fairly numerous, and 
to have been well known for a considerable dis¬ 
tance from that parish. At the end of the 18tli 
century they were generally referred to as the 
Cunningham breed, Dunlop being in the dis¬ 
trict, or bailliary as it was called, of Cunning¬ 
ham. The name Ayrshire seems to have been 
first applied to them early in the 19th century, 
and may be seen in the newspapers of 1814, 
where they refer to the premiums given in 
Kyle in that year by the Highland Society, for 
bulls and heifers of the Ayrshire breed. 

It is, however, worthy of note that before 
there was a breed known either by the name 
of Dunlop, Cunningham, or Ayrshire cattle, 
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that same district was already famous for its 
butter. In the Topographical Account of the 
District of Cunningham by Timothy Pont, 
written about 1 GOO, when lefernngto this same 
part of Ayrshire he says. ‘The 2d degree and 
parte of this countrey, being a grate deall louer 
then the former, and for the most pairt 3 or 4 
mylles bredth, is much more fertile in eorne 
and stole, being of a deipe, fatt clayeiscli soyle, 
much enriched by the industrious inhabitants 
lymeing of their grounds, quherby the pastures 
lieu, since this experiment ves practised, is 
become much more luxuriant then befoi ; 
quhence it is that this pairt of the countrey 
yeilds a grate deall of excellent butter, as all 
the countrey besyde, but especially the parishes 
of Steuartoune and Dunlopp. The butter of 
this countrey in eflfeete serves a grate pairt of 
the kingdom?, one aker of ground heir veildmg 
more butter then three akeis of ground in any 
of the next adiacent conn trey es. 5 

The whole district from Kilmaurs through 
Stewarton and Dunlop forms a very good glaz¬ 
ing country, but the pastilles, although good, 
aie in no way exceptional, and it is just as 
likely as not that the great Yield of excellent 
butter to which Pont lefers was as much the 
result of superior cows as of ‘ deep, fat, clayish 
soil 5 . He, however, makes no reference to the 
cattle, but from latei writers we lear n that the> 
were generally ‘ black or brown, with white oi 
flecked faces, with white streaks along then 
backs 5 . That i* how Fullaiton describes them, 
in 1793, in his General View of the Agricultuie 
of the County of Ayr. 

While the prevailing colours of the Ayishne 
of the present day are generally a mixture of 
biown and white, with some entirely brown, 
but more almost wholly white, theie are a few 
almost entirely black, but a laigei number of a 
more oi less equal mixtuie of black and white. 
In view of the difference of opinion as to the 
oiigm of the various colours in the Ayrshire, it 
may be mentioned here that although there is 
now only one herd m existence in Scotland, viz. 
at Cadzow Forest, Hamilton Palace, of what are 
presumed to be the original White Cattle of 
Scotland, there were others at no very remote 
period in the very district in which the Ayrshire 
originated. By various writers these have been 
leferred to as Caledonian cattle. 

In Bannatyne’s Journal, page 521, it is stated 
that the Earl of Lennox was accused of destroy¬ 
ing ‘the quhit kye and bullis 5 in the forest of 
Cumbernauld. It is further added that ‘that 
kind of ky and bulks has been keepit thir 
money zeiris in the same forest, and the lyke 
was not mantenit in ony other pairts of the ile 
of Albion 5 . We are told by Robertson in his 
Rural Recollections, that Alexander, Earl of 
Eglinton, had at his castle at Ardrossan a herd 
of these cattle, and that they continued to in¬ 
habit the parks around the castle till the year 
1820, and that when removed from there at 
that date, part of them were taken to Duchall, 
in Renfrewshire. As is well known, these cattle 
are all of a creamy-white colour, with black 
noses, and black on the tips of the ears, horns, 
and tail, and they have black feet. In all 
Vol. II 


points of formation, other than the develop¬ 
ment of the udder, the Ayrshire of the present 
day very closely resembles these animals, and 
the white specimens of the breed do so m an 
exceptional degree. It may well be asked what 
influence the ancestors of these cattle have had 
on the colour and general build of the Ayrshire 
of remote times oi even of the present day. 

The statistical repoit on Avishiio published 
undei the auspices of the Boaid of Agiiculture 
in 1794, was written by Colonel Fullarton of 
Fullarton, in the district of Cunningham, and 
pioots weie calculated throughout the comity 
for collection before it was published. It may 
tlieiefoie be accepted as a most reliable report, 
and Fullarton’s lemarkson the Ayrshire breed 
of cattle must cany full weight. He says:-- 
, ‘In Cunningham, or the northern division 
of the county, a bleed of cattle has for more 
than a century been established, rcmaikable 
for the quantity and quality of their nnlk in 
propoition to their size. They have long been 
denominated the Dunlop breed, from the ancient 
family of that time, or the parish wlieie the 
bleed was first brought to perfection, and where 
there still continues a greater attention to milk 
cows and dames than m any other pait of 
Scotland. 

‘The cattle in this district appear originally 
to have been of the old Scotch low country 
kind. 1 Foimeily black or blown, with white 
or flecked faces, and white streaks along their 
backs, weie prevailing colours But within 
these twenty years, biown and white mottled 
cattle are so generally prcferied as to bung a 
huger price than others of equal size and shape 
if difleiently mai ked. It appears, howevei, that 
this mottled breed is of different origin from 
the formei flock, and the rapidity with which 
they have been diffused over a great extent of 
country is a singular cii cumstance in the his¬ 
tory of breeding. Indeed, it is asserted by a 
gentleman of great skill and long experience, 3 
that this breed was introduced into Ayrshire 
by the present Earl of Marchmont, and after¬ 
wards reared at the seat of the Earl of Glasgow, 
from whence they are said to have spread all 
over the country. 

‘The bleed is short in the leg, finely shaped 
in the head and neck, with small horns, not 
wide, but tapering to the point. They are 
neither so thin coated as the Dutch, nor so 
thick and rough hided as the Lancashire cattle. 
They are deep m the body, but not so long, nor 
so full and ample in the carcass and hind quar¬ 
ters, as some other kinds. They usually weigh 
fiom 20 to 40 English stone, and sell from £7 
to £12, according to their size, shape, and quali¬ 
ties. It is not uncommon for these small cows 
to give from 24 to 34 English quarts of milk 
daily during the summer months, while some 
of them will give as far as 40 quarts, and yield 
8 or 9 English pounds of butter weekly. The 
breed is now so generally diffused over Cun¬ 
ningham and Kyle, in Ayi shire, that very few 
of other sorts are reared on any well-regulated 

1 Home of the old writere refer to these as Calder cattle. 
The district of Calder or Cadder is noith of Glasgow, in the 
county of Lunurk. 2 Mr. Bruce Campbell. 

17 
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farm The farmers reckon that a cow yielding 
SiO quarts of milk per day during the suiumei 
season will produce cheese and butter worth 
about £6 per armum.’ 

Further on lie says- ‘It is remarked that the j 
best of these milch cows are good feeders, and I 
easily fattened, although their shapes in several | 
points are different fiom those approved by ; 
connoisseurs It appears, indeed, that the quali¬ 
ties of yielding large quantities of lieli milk, 1 
and of fattening with facility, on a moderate 
poition of food, aie by no means in<ompatible. 
And that the icason of these desiderata being 
seldom united m the same animal, anses lather 
from the dilleient views with wlueh stock is 
bred, and the inattention of fanner a to the 
double objects in question, than to any difficulty 
in eorieetmg the shape of the best milch cattle, 
and rendemig them equal in form and apti¬ 
tude of fattening to the most appiovcd breeding 
stc >ck.’ 

‘In foi mer times a pio]>ortiou of Dutch or 
Holdemess cattle had been propagated, and 
when well fed Melded large quantities of milk 
I>ut they were fhin-haued, lank in the quar¬ 
ters, and delicate m the constitution, whuli 
rendered them unlit for a soil and < Innate sin li 
as Ayrshire They weic* besides extremelydifh- 
< ult to fatten, yielded little tallow, and* fiom 
the spaiseness of their shapes, incapable of 
canying much flesh upon the proper places 

‘Aldernejs and (-Jneinse^s have also been j 
occasionally mt induced, in order to give a mil- i 
ness and coloui to the milk and butter , which j 
they do in a degree supeiioi to any other j 
animal of the cow species ’ 

There aie many points in the above* extracts 
which merit attention, but only a few of the 
more important will be alluded to In the* fust 
place it will be noticed that Fulbiiton says 
that ‘a breed of cattle lias foi more than a 
century been established and furthci on he 
refers to Mr Binee Campbell claiming that 
this bleed was intinduccd into Ayrshire by the 
Karl of Maiehincmt Mr linn c Campbell was 
faetoi to the Kail of Marc limont Later writers 
—Alton particularly, who wrote a book which 
was published in (Glasgow m 1811, on the Agn- 
culture of the County of Am asseit. that the 
date when the Karl of Maichiiiont introduced 
the cattle refened to was 1750, which, as is 
showui by Robertson later on, must have been 
ten or tw'cnty yeais before this date 

In the repent on the county of Renfrew, pub¬ 
lished in 1794, the writer, when referring to the 
parish of Meams, says ‘Tt is all inclosed. The 
parks or mclostires consist of from eight to 
twelve acies, renting at from £1, 10.s- to £2. 
They are stocked with the finest milch eow\s 
anywhere to be seen, mostly of a brown and 
white colour; purchased chiefly in Ayrshiie, 
when in calf, at from £8 to £10 each They 
never breed cattle in this part of the country, 
but always sell their calves wdien diopt, at 
from 4.i. to 6s. each ’ This description would 
accurately apply to the cows m that parish 
at the piesent day 

In the* corresponding county report for 
Lanarkshire, or as it was then called Clydes¬ 


dale, considerable space is devoted to dairying 
and milk cows, but in the original report no¬ 
thing is said about their breed or colour. A 
second edition was published in 1798, and a 
third and enlarged edition in 1806. In the 
chapter on cattle in the last edition, the writer, 
Naismyth, makes the following remarks* ‘ Upon 
these principles, handsome cows, weighing from 
three to four hundredweight the four quaiters 
when fat, arc bred m different parts of the 
country; and more attention has been paid of 
late to obtain the desired appeaianee. The 
colour is mostly brown, with spots of white, 
the hail thick set, soft, and sleek ; the head and 
neck lean and slcndei ; the cars small and neat; 
the limbs short, small, and dean boned; the 
chest lather lound than dec]) at the heart, the 
shoulders, and moie especially the loins, broad 
and squaie, the back from the sliouldei to the 
descent of the rump quite stiaight; the tail 
long and small Some aim at having cows with¬ 
out horns; but when there aie hoi ns, they aie 
small at the loot, not long, and pietty erect. 

‘This valuable breed of cattle aie m greater 
perfection in the northern clistnct of Avrshne 
' and the neigh homing county of Renfrew, and 
it is piobably from thence they aie derived; 

, numbeis of young cows fiom these quaiteis 
being brought foi sale to the fairs of KuLhei- 
glen The infcuoi bleeds of cattle aie giadu- 
ally giving wax to those thiough the whole 
count}, and the size of the cattle is increasing 
in pi open lion to their feeding ’ 

In seveial of the reports of the other coun¬ 
ties of Scotland, reference is made to this 
same bleed of cattle from Ayislme, notably 
m those on Rumbaiton, Dumfries, Roxburgh, 
i and Wigtownshire Those foi Peebles, West 
Lothian, Perth, Baud, Moray, Berwick, Rox¬ 
buigh, and Lanarkshire also refer to lloldor- 
ness cattle as having been intioduced. 

TIad it been the ease that the piesent bleed 
of Ayishnc cattle vveie descended fiom certain 
■ animals said by Alton to be impoitcd m 1750 by 
j the Kail of Marc limont, it would have been phy- 
anally impossible foi these* few animals to have 
j mcieased to such an extent as to have stocked 
Cunningham and Kyle in forty-femi years, and 
have* at the same time set up a flourishing trade 
in surplus eows with the* Mearns .Not only so, 
j but this tlade seems to have been fiimly r estab¬ 
lished for yeais before 1791, for at that date, 
and foi yeais befoie, the farmeis of that parish 
had cc*ased to ic*ai cattle, as tlic*y found they 
could easih and cheaply supjily themselves 
from Ayrshiie Over and above the* stocking 
of North Ayislme, and moie oi lc*ss of Ren- 
fiewshne, a huge part of Lanarkshire was also 
stocked by this breed of cattle, besides consider¬ 
able numbers in various otliei counties, all of 
which clearly indicate that the breed must have 
been fauly numerous and well established long 
before the introductions by the Earl of March - 
moot, foi there are reeoids of introductions of 
new r cattle by several county gentlemen in the 
years between 1750 and 1760, extracts in refer¬ 
ence to which will be given later on. 

It will be noticed that although Fullarton 
wrote in 1793, he did not state the year m 
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which the Earl of Marchmont was said to have 
introduced the new breed of cattle, nor does 
he express any opinion what that breed was. 
Alton, writing in 1811, says this happened in 
1750; but Robertson distinctly proves that this 
particular introduction must have occurred be¬ 
tween 1724 and 1740. 

The Mr. Bruce Campbell referred to by 
Colonel Fullarton in 1793 as the gentleman 
who claimed that the Earl of Marchmont had 
introduced the first of the present breed of 
Ayrshire cattle, is specially referred to by 
George Robertson, who wrote an excellent re- 

K oit of the district of Cunningham m 1H29. 

Ir. Robertson was factor foi IIugh, twelfth 
Earl of Eglinton, to which position he was ap¬ 
pointed in 1811 On page 509 of his book on 
Ayrshire, when referring to Mr Bruce Camp 
bell’s statement, he says: ‘This Mr Biuce 
Campbell was, I presume, of Milug, m the 
parish of Galston, and was born about the year 
1730, as I know from the family history, and 
the Earl of Maiehmont alluded to must- have 
been that Alexandei Hume Campbell who insu¬ 
lted Margaret Campbell, heiress of Cessnot k, 
in the same parish, and who became Earl of 
Man hmont in 1721, and died m 1740 The 
inliodiK t-ion then of this dairy stock must ha\c 
happened betwixt these two dates, or about, 
fiom ninety to one bundled > eats ago, and so 
fai eoiresponds w ith the tiaditionary at count j 
Fiom what particulai part of the countiy they 
came theie is no evidence M\ own conjeet-me 
is that they sue either of the ilohlcrncss breed 
or denved from it, judging fiom the varied 
eoloui, oi what is still bett-ei evidence, the 
small head and slendei netk, in winch cir¬ 
cumstances they bear a sti iking lesemblant e 
to them In the yeai 1800 1 found a similar 
breed on the lands of Colgaith, the piopeitv 
of the late Dr. Rjchaid Watson, Bishop of 
IjJindaff, by the Winandermere m Westmoi- 
lftnd, wliicli lisid been In ought theie direct 
ir*mi Jlolderness’. Mr. Robeitson also states 
that general efforts were being made for tin* 
impi ovemont of the Ayisline breed by careful 
selection ol the calves 

The Rev. William Donaldson, minister of Bal- 
lantrae, wiote in 1811 an account of the agricul¬ 
ture of South Ayrshire, for the fourth volume 
of the Transactions of the Highland Society. 
Speaking of the Dairy, on page 472, he says. 
‘Scarcely any other kind of horned cattle is to 
he seen, than the well-known Cunningham breed 
of milch cows’. This is lather a remaikable 
statement, especially when considered along with 
that made by Alton, who wrote m the same year 
(see Farmers’ Magazine of 1811, vol. viu), that 
Fulton of Bcith was the lust to introduce Cun¬ 
ningham cows into South Ayrshire m 1790 It 
is therefore evident that these cows must have 
spread with gieat rapidity to have so effec¬ 
tively displaced the previous bleed in twenty- 
one years. 

In 1812 the same writer lias a report on the 
agriculture of the Rhins and Machars of Wig¬ 
townshire in vol iv of the Highland Society’s 
Transactions, in which the following occurs.— 
‘The dairy husbandry lias been set up by I 


i strangers coming from Ayrshire, and has since 
been followed by some of the native inhabitants. 

I . . . The superior profits which this system affords 
I may lead to its continuance and increase; but 
| how far these circumstances may interfere with 
I the favourite employment of rearing and feed¬ 
ing the finest cattle, and whether the blood of 
the native breed (confessedly a most valuable 
one) may not be gradually contaminated by the 
dairy cows introduced from other counties, are 
questions that will deserve the most serious con¬ 
sideration ’ Much follows in the same strain, 
and for the first time we find the writer using 
, the expiession ‘the true Ayrshire breed of milk 
cattle’, wheieas in writing the report on South 
A yi shire the yeai befoie, he used the name 
‘Cunningham brc**d of milch cows’. 

Tn 1793 Fullarton says. ‘In former tunes a 
proportion <>f DuUli oi llolderness cattle had 
been propagated’; and Alton sa^s: ‘About the 
, yeai 1750, or between that and 1770, some 
| noblemen and gentlemen, who residing m the 
, eastern and southern louuties of Scotland, pro¬ 
cured cows of som<* English or Dutch bleed, 
i who were very much huger in size than any 
i other m Scotland, and when they were weil 
fed, on the shelteied and improved lands round 
tie* seats of tin'll owneis, they yielded far more 
milk than the native cows. It was then greater 
size, and the superior quantity of milk they 
yielded, that indm ed these noblemen and others 
to pun base them, and wheievcr their feeding 
m Scotland corresponded to what they had 
been accustomed to, their owuiers wen not dis¬ 
appointed l^ut, when these large cow r s were 
turned into pasture that was much inferior to 
that on whi<h they had been i eared, they fell 
shoit m milking, as all cows that are not well 
fed wnll do 

‘T am leally um ei tam as to the district oi 
countiy from which these stranger cows were 
brought. They certainly were denominated 
Dutch tows when first introduced into Ayr- 
sluie. But fiom then being of a brown and 
white eoloui, T am disposed to believe they 
weie oi the Teeswater breed.' 

Further on Alton says* ‘John Oir of Barrow- 
field, Esq , about the yeai 1767, sent from Glas¬ 
gow oi fiom some part in that neighbouihood, 
to his estate of Grougai, Ayrshire, several fine 
cows of a much larger size than any then on 
that estate. One of these cost £(i, which was 
more than twice the price of the best cows in 
that quarter. As these cows were well fed, 
they yielded a good return m milk, and the 
farmers in that neigh boui hood were eager to 
procure then calves, m hopes of obtaining simi¬ 
lar leturns. Cattle of the same appearance 
were about that time brought to Eglinton, 
Loudon, and to the seats of other noblemen 
and gentlemen in Ayrshire; and as most of 
those were of the same colour, brown, spotted 
or freaked with white,—as all of them were 
larger, and when duly fed, yielded much moie 
milk than the native breed,— their calves were 
reared by such as could procure them, and bulls 
of that breed, or even of their eoloui*, were pre¬ 
ferred to all others. From these or from crosses 
of them with the native cows, the whole dis- 
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trict haw been stocked, and the breed has at¬ 
tained such celebrity that they have not only 
supplied the counties of Ayr, Renfrew, and the 
greatest part of Lanark, but for about twenty 
years past, colonies of the improved breed have 
been earned from Ayrshire to every county of 
Scotland, and to many counties in England ’ 

Another icniark of Alton’s is worthy of con¬ 
sideration, as it has an important bearing on 
the early history of the breed. When speak¬ 
ing of the introduction of the new cows he 
says ‘They certainly were denominated Dutch 
cows when lust introduced into Ayrshire’ 
This is generally cniioborated by the other 
early wi iters, although not so distinctly, hut 
tradition also says the same As has been 
shown by vaiious oxtaarts, several breeds were 
introduced, but the main ones were probably 
those of the Holderness district round the 
mouth of the Humbei The cattle refened to 
as coming from here, might first come from 
Holland, as most of the eaily writers seem to 
refei to them as being one and the same breed, 
or as Dutch breeds. The changes Alton refers 
to, instead of being the result of twenty years’ 
judicious selection and crossing, are much more 
likely to be those of one or two centuries. 

Alton gives two very good illustrations, one 
of a cow, the other of a bull of the Ayrshire 
breed The points in these compare veiy favour¬ 
ably with those of the best specimens of the 
breed of the present day In one particular 
only they differ materially, viz. in tlie uddei 
In these drawings the udder is circular, much 
like what we see it on the Jersey of the present ! 
day, or as one of the old writers said, in shape ! 
it should be like a large soup plate The ideal | 
shape at the present time is a flat sole, extend- 1 
ing as far forwaid as possible, and tight and 
square behind The illustration of the cow ' 
droops a little at the tail head, but the bull, i 
according to present-day ideas, is better there ' 
These diawings were reproduced by Harley in 
his book on the Harleian system of dairying, 
published in 1820. 

As was to l>e expected, the early writers on , 
the history of the Ayrshire at times more i 
or less contradict each other; hut the general ( 
weight of evidence seems to prove almost with¬ 
out doubt that the Ayrshire is a development 
of the cows which gave the great quantity of 
butter referred to by Pont in 1(J()0 as being 
produced in the district of Stewarton But 
there is nothing to show whether these cows 
were of the White or Black breeds The pro¬ 
bability is that considerable improvements in 
size, figure, colour, and milking capabilities were 
brought about by the introduction of new blood 
from various bleeds, and that the largest drafts 
of these came from Holderness and Holland, 
more especially as the earliest specimens of the 
improved breed were popularly referred to as 
Dutch cows. From the close association which 
existed before, at, and after the Reformation, 
between Holland and Scotland, it is probable 
that cows would he brought from Holland very 
much earlier than even those which have been 
recorded. Owing to the difficulty and slowness 
of communication between the two countries, 


cattle would be very unlikely to be brought in 
sufficient numbers to account for their great 
increase here, or that they were bred from the 
few of the importations of which we have definite 
knowledge. It seems, theiefore, much more 
likely that from the beginning of the 17th cen¬ 
tury or earlier then; were repeated importations 
to Hull or Leith, and that from then* they wen 1 
, taken to Ayislnre and the Calder district of 
j Lanark si lire 

I An objection taken to the view that the Ayr- 
1 shire breed is a direct descendant of the Dutch 
| is that the colours of the former are now gener- 
j ally brown and white, while the Dutch cattle 
! are commonly understood in this country to be 
| all of puie black and white colours. But an 
examination of the pictures of Dutch cattle to 
j be seen in many picture galleries of the Hague 
| shows that the prevailing colours of the Dutch 
j breed were not black, but led and brown with 
j white This is seen in the pictures of Rotter, 
| the gioat Dutch animal painter of the first half 
j of the 17th century ; in those of Vcrboeekhoven, 
■ who flourished m the latter part of the 18th 
century; and of Robbe, whose woik was done 
, in the eaily part of the 17th century Tn the 
pictures of Stobberts, executed about the middle 
of the last century, some of the cattle arc shown 
as red and white, and some as black and white, 

; while m the works of more recent punters the 
1 cattle aie generally represented as black and 
white These silent pictui es tell then 1 own tale, 
winch seems to be that during the 17th century 
the prevailing colours of Dutch cattle were led 
and white, and if any black and white ones ex¬ 
isted, they were in such limited numbers that 
they were not thought worth lepresentmg, and 
it is only in paintings executed about 18(K) or 
later that black and white cattle seem to have 
become common 

Moreover the Dutch cattle of the present day 
are not all black and white, as in this eountiy 
is very generally supposed In the proxmee of 
Oehlerland few cattle aie seen but those that 
are red and white, and even in Friesland, the 
home of the black and whites, then 1 aie numer¬ 
ous heids entirely composed of animals which 
are red and white. What is more, both are 
alike eligible foi the Friesland Held Book, only 
they are seldom bred togethei, and in the Herd 
Book are kept separate These cattle of both 
colours are somewhat largei than the Ayrshire, 
they are stronger m the hone and smaller in the 
horn, but m other respects they very closely le- 
semblc that bleed. In no ease is the difference 
greater than one would expect after 2(XJ or 300 
years’ residence m a moie northern climate, 
where good shelter and selection must each 
have played an important part in developing 
the present lace of animals 

Ilow or when the change from black and 
white to red and white began in Dutch cattle, 
is a matter which does not concern us here, but 
it is well known that no animal characteristic 
can be so readily or completely changed as that 
of colour 

On all these grounds, therefore, there seem 
to be strong reasons for believing that the Ayr¬ 
shire breed of cattle is not a development fi om 
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a previously existing native breed, but was an 
importation during the 17th century of red and 
white cattle from Holland. From the informa¬ 
tion at our disposal it is quite evident from the 
numbers which were available at certain dates, 
that they could not have been produced fron 
the few which the Earl of Marchmont is said 
to have imported in the first half of the 18th 
century. Had these animals been crossed with 
the native cows, which over a great part of the 
southern half of Scotland were at that date 
black, we know from Mendel’s researches that 
the red and white colours would have been 
quite submerged in a very few generations by 
the dominant black. There arc, and appa¬ 
rently always have been among Ayrshire cattle, 
a small proportion of black and whites, but 
among them the colour is rarely a mixture of 
black and brown or red, but a pure marbled 
black and white, similar to the Friesland cattle 
of the present day, where black takes the place 
of brown or red in what was probably the older 
breed. There being, therefore, little possibility 
of crossing the native cattle with the imported 
ones, and yet maintaining their colour character¬ 
istics, the probability is that the increase was 
mainly the result of pure breeding extending 
over a much longer period than is generally 
supposed. 

The Modern Development of the Breed.— 
Although the breed seems to have been well 
defined, and in almost universal use over Ayr¬ 
shire, Renfrewshire, Lanarkshire, and pait of 
Dumbarton, Stirling, and various other counties 
in Scotland between 1793 and 1791, the Ayr¬ 
shire has since that time undo!gone consider¬ 
able changes and improvements, largely as a 
result- of the numerous annual shows and com¬ 
petitions held, and of the ideals thus formed m 
the minds of breeders. 

The first premiums for Ayrslnres were offered 
in Kyle in 1814 by the Highland Society, and 
the offer was renewed in 1816 and m 1821. 
While the Ayrshire as a breed had received no 
recognition at all in the Premium List of the 
Society from 1789, when its premium system 
began, till 1814, the rapidly growing extension 
and importance of the breed is shown by the 
fact that from 1822 onwaids about half the 
premiums offered were for the Ayrshne breed. 
In 1826, at the first Highland Society show 
held in Glasgow, Ayrshire cattle were the 
chief feature, and one of the most successful 
exhilntois was the Duke of Montrose. At 
the same show in 1828, Ayrslnres were again 
exhibited in great numbers; in 1830 there was 
a good turnout at the Highland Show m Dum¬ 
fries, and in 1842 occurred the first numerous 
exhibit in Edinburgh. The report on the High¬ 
land Show held in Glasgow in 1850 contains the 
following criticism:— 

‘It is feared that the Ayrshire milking stock 
of late years lias been bred to too light weights 
—a delicate appearance and a well-set udder 
being the points most aimed at. . . . The para¬ 
mount object to be held in view in breeding 
Ayishires is obviously to obtain the largest 
quantity of good milk, with a tendency to fatten 
when put up to be fed, and neither of these 


ends will be attained by light weights and deli¬ 
cacy of appearance.’ This was about the date 
when the small teat and tight vessel craze began 
to come into fashion. A taste was also developed 
for up-turned horns, whereas the prevailing 
shape of horn in the older cows was generally 
in-curved. All three points had undue value 
put on them, and in course of time a cow of 
quite a different class began to be evolved. 

J n the history of the Ayrshire breed of cattle 
perhaps no single herd left such an impression 
on the breed generally as that of Drumlanrig 
belonging to the Duke of Buecleucli, and the 
dispersal of this herd in 1885 was an event of 
great importance to the breed, and created a 
record in prices which has not since been broken. 
The great prevalence of white colour in the 
Ayrshire of to-day, as compared with half a 
century ago, is in great part the result of the 
prominence which certain members of this herd 
attained in the show ring, and when they be¬ 
came dispersed over the country t£ic impression 
left was even greater. Tins herd was selected 
with great care and skill, and included a laige 
number of heavy milking cows, which had also 
taken high positions in the show yaid for excel¬ 
lence of form. 

For fifty years the great centre for the ex¬ 
hibition of Ayrshire cattle has been the April 
show of the Ayishire Agricultural Association. 
The great centie of atti action is the Ayrshire 
Derby, which was instituted in 1872. This is 
a class foi three-year-olds in calf or in milk, 
which have to be enteied when a year old, and 
the winning cow holds the blue ribbon of the 
breed. The entries in this class at the show of 
11)07 numbered 66, and the total entries of male 
and female Ayrshiies in the show amounted to 
292 of all classes. 

The next event of any great importance in 
jonnection w ith the breed was the inauguration 
)f the Ayrshire Cattle Herd Book. This took 
place in 1877, rules and legulations formember- 
ihip and entries being drawn up and approved 
>f. Since then a volume of entiles has been 
issued each year Its membership m 1907 stood 
at 53 life members and 265 annual members, 
and the entries of stock comprised 20,679 cows 
and 6769 bulls. On 19th February, 1884, and 
again on 10th July, 1906, the Society published 
scales of points to be used in judging the bleed. 
These scales for cows were as given m the table 
>n the next page*. 

A noted owner and judge of Ayrshire bulls, 
and late Secretary of the Renfrewshire Agri¬ 
cultural Society, Mi. William Bart-1 emore, made 
the following comment in 1889* ‘It cannot be 
said that the scale of points formulated by that 
Society (Ayrshire Herd Book) is fully in con¬ 
sonance with the view r s of intelligent fanciers 
f the bleed. That scab* w r as adopted by those 
'done who had been following the showyard 
specimens of the breed— specimens which may 
all very well be peifoction in themselves, but 
which experience has now demonstrated are in 
no way suited to the present commercial age. 
Where Ayrshire Cattle Show followers erred 
was m promoting a fashion of breeding for teats 
r io bigger than a thimble, and neglecting the 
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Scale of Points for Cows 

1884. 1906 

No. of points. No. of points* 

10 8 


3 


5 11 

io vt 


8 11 


UiWoi 20 


T.ai. 12 

33 

M mmiury plands 5 

3 

hfM’uti heon 1 
fi 

3 2 

8 4 

10 4 

Pei faction 100 100 

The i<leal length of teat was stated in the scale of points of 1900 as from 2k to 3 k m , and the live weight as from 
800 lb. to 1000 lb at maturity- This is a gieat. change in public opinion m thirty years, not only m the scale of 
points as drawn out by the Herd Hook Committee, but moie so m eighteen years m the live weight, as stated by 
Mr. Bartlemore, viz from 11 cwt. to 7 k to 9 cwt It is plum that Mr Bartlemore's ideal was largely m excess of 
the aveiage Ayrshire. 

yielding capabilities of the animal. Provided use. In any view, whatever is the colour, 
an animal showed perfection m these points, it it should be well defined. One of the mam 
mattered not how little she milked, and many chaiaetenstics of the Ayrshire cow is her ex- 
first-prize animals were really mfeiior for dairy treme hardiness, her ability to exist and thrive 
purposes/ in exposed situations on scanty fare and give 

This blot on the Ayrshire breed was probably a good nnlk yield While such is the case, 
at its worst in the eaily seventies, but it is still however, she lesponds gratefully to more genial 
too common. The fashionable size of teat among circumstances. Experience lias shown that when 
exhibitors of Ayrshire cows has slightly in- taken to sunny t limes she does as well as on her 
creased in length, but, notwithstanding some native pastures, and even bettei than any of the 
improvement, the small teat of the Ayrshne local breeds of cattle, provided always she get 
still remains a distinct defect. plenty of good water to drink, and is not pam- 

Tlie characteristics which should he possessed perod with too much good food, and receives 
by good specimens of the bleed have been so that gentle treatment which she is accustomed 
well expressed by Mr Bartlemore that they to in the land of her birth. Wherever brought 
are reproduced here. ‘The Ayrshne cow of up, the Ayishire should be kept well during the 
the present day is a fully medium-sized beast, eaily part of its existence, so as to get hone and 
with wide upstanding horns, and body somewhat muscle, build up a healthy constitution, and 
wedge-shaped. What breeders have universally beget beef. Unless the one- and two-year-old 
aimed at in order to cnsuie the highest milking heifers are well treated they will never become 
qualities is to produce an animal with body piopeily developed, and remunerative to their 
light before and heavy behind, with capacious, owners. With a liberal diet at the outset, Ayi- 
well-balanced udder. One main point, the ealv- shires are sure to prove profitable, and add to 
ing bones, should not be wide. Animals of that their reputation in whatever part of the world 
class neither milk nor fatten well As iegai ds chance may place them * 

the colour, it is much a matter of fancy. The In the same year, 1889, Mr. A. Y. Allan, 
prevailing one is flecked brown and white, but Munnoeh, Dairy, directed attention to a ques- 
there are many splendid specimens all brown, tion which forms the subject of much discussion 
while the leading showyard colour during the among breeders of Ayrshires: ‘We find one 
last ten years has been white, with brown or man year after year exhibiting very successfully 
dark-brown sides of the head Few dailies in yeld stock, while with cows lie is nowhere to 
Scotland of any size at the present day are with- be found; and we find another man with milk 
out their flecked black-and-white Ayrshire, and stock always to the front, while his yeld are 
strange to say, that colour is much in demand never seen. Now there is something wrong in 
by gentlemen who keep a few cows for family all this, and herein lies one of the reasons why, 


Description as given m Ayrshire Herd Book, 1884 

1. Head short, forehead wide, nose fine between the muzzle and the eyes, muzzle 

large, eyes full and lively, horns wide set on, inclining upwards 

2. Neck moderately long, and straight from the head to the top of the shoulder, 

free from loose skin on the under side, fine at its junction with the head, 
and enlarging symmetrically towards the shoulders 

3. Fore quarters—Shoulders sloping, withers fine, chest sufficiently broad and 

deep to ensure constitution, brisket and whole fore quarters light, the cow 
gradually increasing in depth and width backwards 

4. Jiack short and straight, spine well defined, especially at the shoulders, short 

libs arched, the body deep at the flanks 

Ft. Hmd quaiters long, broad, and straight; hook bones wide apart, and not over¬ 
laid with fat ; thighs deep and broad ; tail long, slender, and set on level 
with the back 

C Udder capacious and not fleshy, hinder part broad and finnly attached to the 
body, the sole nearly level, and extending well forward; milk veins about 
udder and abdomen well developed. The teats fiom 2 to 2^ m. in length, 
equal m thickness, the thickness being in proportion to the length, hanging 
perpendicularly; then distance apait at the sides should be equal to about 
one-third of the length of the vessel, and aeio.ss to about one-half of the 
breadth 

7 Logs short in proportion to size, the bones fine and jointb firm 

8 Skin soft and clastic, and coveied with soft, close, woolly lmir 

9 Coloui red of any shade, brown, oi white, oi a nuxtuio of these, each coloui 

being distinctly defined Bnndle or black and white is not in favour 
10 Average live weight in full milk about. 10^ cwt 
11. General appearance, including style and movement. 
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in the showvard, Ayrshire cattle do not , as a 
rule command respect amongst other exhibitors 
These are the carefully weighed expressions of 
omnion of a breeder and exhibitor whose family 
have been largely associated with the develop¬ 
ment of the Ayrshire, and the exportation of 
them during the whole of last century, and 
they focus the opinions of broad-minded men 
evei ywhere at the present day. 

The Milk Yield of the Ayrshire. —The 
breed, like all milk - producing ones, vanes 
enormously when the produce of one animal 
is compared with that of another, and on that | 
account averages in many cases are apt to be | 
misleading. Not only do cows of the same held 
differ from each other, but one herd differs from 
another not only m its capability to produce 
milk, but m the quantity and quality of food 
which may be available for the production of 
nnlk. The Highland Society recognized this 
great difference of individual animals as early 
as 1829, for in that year they offered a premium 
for the best-managed dairy of not less than ten 
cows, details of which were to be given foi a 
whole year. In the report by the convenei it 
is stated that ‘ it was one important object with 
the Society to ascertain the difference in the 
quantity and quality of the produce of a given 
number of cows when the milk of each cow was 
manufactured separately, 01 when the aggregate 
quantity of the produce from the same cows 
was churned together* 

Where a herd receives careful attention, and 
sufficient food of a suitable kind to produce its 
maximum of butter, cheese, or milk, it may be 
considered good if the aveiagc is over 600 gal. 
of milk per annum. Many herds are over this, 
but there are others which arc considerably | 
under it. in the cheese-making districts 5 ewt. | 
per cow has for a couple of generations been 
looked on as what a good herd on moderate 
land should produce. Where both the cows 
and the land aie above the average moio is 
expected, and where under less. In butter¬ 
making herds the equivalent is about 230 to 
240 lb., as about 25 lb. of milk are necessary to 
produce 1 lb. of butter when the milk for the 
whole period of lactation is taken into account. 
For the year, the average blitter fat m the milk 
usually runs from 3 5 to 3 75 per cent, but there 
are a considerable number of cows that go as low 
as 3 0 per cent, and even a few below it. There 
are quite a number of cows winch have an average 


much to show the error of breeding from bulls 
out of such herds. Until these associations were 
started there was little authoritative informa¬ 
tion as to what was the actual yield of good 
specimens of the breed, as the average of all 
herds is always materially lowered by the small 
yield of some of the members of it. It is re¬ 
corded that, early in the showing days, the late 
Mr. Wallace, Braehcad, Ayr, exhibited a cow 
which gave 1305 gal. of milk in the } e;u, and 
which had several e\tiaordinan1y large daily 
yields of milk. In many of the competitions 
i which are annually held in various parts of the 
country, for the cow giving the greatest yield of 
milk, 60 lb. and over is not an unusual produc- 
tion in twenty-four houis, and a good many 
cows have yielded more. 

The most piofitable cow may, however, not 
be the one which has given an excessive yield 
of milk or butter in a limited period, but is 
usually the one which gives a fairly large but 
not excessive quantity for the gieater part of 
her period of la< tation. The milk records as 
conducted on the Ayrshire herds of Scotland 
dining the last five yeais amply prove this, and 
as they have embraced something like 8500 cows 
m that time they may be considered reliable. 
Where the testing has been earned on for the 
whole yeai, or foi the pound of lactation of the 
greater pait of the herd, about 2 per cent of the 
cows have a yield of 1000 gal of milk or over. 

In 1905, in the parish of Fenwick, 18 herds, 
comprising 443 animals, had an average of 
716 gal of milk of 3 75 per cent of fat. Among 
these then* were two cows, the total produce of 
which, on the basis of a morning and evening 
weighing and sampling of the milk over 21 
days, was estimated to be 1312 gal. and 1305 gal. 

On the same basis there were several over 
1100 gal., and a greatei numbei over 1000 gal., 
one three-year-old heifer being among the latter. 
Besides having a large quantity of milk, these 
animals have nearly all a large percentage of 
fat in the milk, the aveiage of the lowest being 
3 5 per cent, while the most of the otheis range 
from 3 8 to 4*1 pen* cent. Such lesults as these 
clearly indicate the hidden possibilities which 
exist m the Ayrshire when suflicient <aie is 
exercised m the breeding 

Their Beef-producing Capahilitiks. —While 
the Ayishire is the only native dairy breed of 
Scotland, and its principal qualifications are 
undoubtedly its hardihood and its production 


percentage of fat in their milk of 4 0, and a few 
which go as high as 4‘25 and even 4 5 per cent 
Owing to the aim of some Ayrshire breeders 
being to produce animals to take prizes in the 
yeld classes, families have gradually been 
evolved which produce a small quantity of 
milk compared with the best specimens of the 
breed Owing to their having taken prizes and 
to being entered in the Ayrshire Herd Book, 
breeders have often been induced to use bulls 
which had a very detrimental effect on the nulk- 
producing powers of their progeny. During 
recent years there has, however, been a revul¬ 
sion of feeling against stock of this class, and 
the introduction of milk-record associations con¬ 
ducted on the co-opeiative principle has done 


of milk, it is a very much better butehei’s beast 
than is generally supposed. The principal reason 
why the public have an erroneous opinion of 
its value is that few of the male calves are cas¬ 
trated, and nearly all the heifers are utilized for 
dairy purposes, consequently few young animals 
of the Ayrshire breed are fattened, and what 
the public see are mostly cows. When, however, 
either bullocks or heifers are fed from birth 
with the object of selling them as fat animals, 
they not only feed well, but have flesh of a well- 
mixed class, which is never patchy, and there 
is seldom any difficulty in making them large 
enough. At the first Highland Society Show 
at Glasgow, in 1826, the Duke of Montrose ex¬ 
hibited two bullocks of the Ayrshire breed, four 
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and a half and five and a half years old, which 
were sold for £120, notwithstanding the small 
prices then current for beef compared with now. 
While no one now keeps a fattening bullock till 
that age, no matter what the breed, yet it was 
common with all of them dining the early years 
of last century. It is not claimed that the breed 
will fatten at the same rate as the principal beef 
breeds, but it is claimed that it will do so better 
than any other pure dairy breed, and that when 
young it makes quite a good butcher’s beast. 

Ti ik Hardiness of the Breed— The hardi¬ 
ness of the Ayrshire is proverbial, although it 
would occasionally be to its interest were some 


The breed is now more or less spread over 
every county in Scotland, and exists in consider¬ 
able numbers even m England. In the south¬ 
western counties of Scotland no other dairy 
breed is of any importance. There arc great 
numbers in Canada, United States, Australia, 
New Zealand, and Japan, and quite recently 
! considerable numbers have been sent to the hill 
districts of India. Of foreign countries, Sweden 
and Finland and Canada have been the largest 
importers. Norway has also received a con¬ 
siderable number, but hitherto the bulk have 
gone there via Sweden. Where put to the use 
for which it seems eminently adapted by nature 


of its members subjected to somewhat less j and constitution, viz. the production of good 


milk from indifferent herbage, it has invariably 
given a good account of itself, as it can exist 
and do well wdiere heavier breeds can scarcely 
live It seems to have the power of speedily 
adapting itself to its surroundings, be they those 
of ‘Greenland’s icy mountains’ 01 ‘India’s coral 
strand’; and judging from present appearances 
the Ayrshire bids fair to be the chief dairy breed 
of the world m the not very distant future. 

[»-■.] 

Azalea. —Although botarncally all the aza¬ 
leas aie now included in the genus Rhododen¬ 
dron, foi garden purposes it is bettei that they 


ngorous conditions than those which it has now 
and again to put up with in the higher and 
more exposed parts of the country If well 
attended to m regard to food and shelter during 
the lirst winter of their existence, it is wonder¬ 
ful how they struggle along afterwards under 
conditions winch are anything but lav out able. 

The most of breeders are inclined to stop giving 
the calves very much milk after cheese-making 
begins, and when artificial food is substituted 
they do not always continue it as long as they 
might Tf fresh young pastures were always 
available tins would not matter so much, but 
on many of the larms of the higher districts of 
Ayrshire, Renfrewshire, Lanaikslnic, Ac, there 
is generally very little young fresh grass, and 
there the calves have to get along as best they 
can with what is older, and what ran be got ■ 
fiom the meadows after the hay is in. During 
the first winter the bulk of their food is hay, 
often of very middling quality, wutli a run on 
the bills during the day. The following summer j 
many of them are on exposed lulls all the time i 
from Ibtli May, and where there is faiily dry ] 
ground and some shcltci from hedges or planta- J 
Lions, many of them are w mtei ed outside during 
their second wintei The bulk of them, as a 
rule, diop their first calf when three years old, 
but the stionger ones among them, and those 
having a tendency to be coarse, are often timed 
to calf at two and a half yoais old 

The average prices realized by the breed are 
very moderate when compared with otliei pure 
breeds In the spring the aveiage cow, four to 
six years old at the calving, will sell at from 
£lf> to £18, and in the autumn the same cow 
at caking would probably bring from £1 to £2 
more, (iood specimens of e\en eommeieial A\i- 
slures will givesevcial pounds ovei these prices, 
and if they arc eligible or cntcied m the Held 
Rook £2 oi £3 more will ha\e to be added 
Cows capable of taking a position at any local 
or i ounty show will give about fit) pel cent | 
above oidmaiy commercial value If tliev have 
good milk iceords, oi have taken leading pn/es I 
at open shows, their value will he giowm two j should be distinguished by the name which was 

given to certain plants that came from North 
America and (-Inna, and are popularly known 



to three times that of ordinary commercial 
animals Much the same applies to hulls Fair 
aveiage yeailing bulls tan be pun based at 
from £15 to £20, but if fiom special animals 
the value xvill be from £20 to £30, and superior 
animals considerably moie The chief markets 
for Ayrshire* are Ayr, Paisley, Stirling, Dum- 
fues, Castle Douglas, and Stranraer. 


as Client or Mollis Azaleas oi Swam]) Honey¬ 
suckles These plants aie all hardy, but they 
are apt to be spoiled when m flower by late 
spring fiosts, as they come into bloom in May. 
Tlm> aie not nearly so generally grown outside 
is they deserve to be. There are fine displays 
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of them annually in the Royal Gardens, Kew, 
where for at least half a century a large collec¬ 
tion has occupied a considerable area sheltered 
bv surrounding large trees. They require a 
li«rht loamy or peaty soil, and they object to 
all soils containing lime or chalk. They are 
largely grown m Belgium and Holland for the 
English and American markets, and it is pos¬ 
sible to obtain good bushes of them at a very 
cheap rate. They transplant freely, and they 
are most profuse flowerers, the whole bush 
being almost, if not quite, hidden by the flowers, 
which usually come before the leaves The 
colours of these azaleas are all beautiful; no 
harsh or vulgar shade can be found among the 
hundreds of variations of colour and form 
Some have large honeysuckle-like clusters of 
flowers, whilst others are bell-shaped, and 
arranged in compact heads A typical variety 
of the Mollis section, and one of the best, is 
Anthony Roster, whilst the Ghent or Swamp 
Honeysuckle section is represented by Flam¬ 
beaux, a brilliant red. It is not, however, neces¬ 
sary to get named sorts, the seedling varieties 
are all beautiful, and the majority of the growers 
do not trouble to name them. [w. w ] 

Azote. The French chemist Lavoisier ap¬ 
plied the name ‘azote ’ to nitrogen gas to denote 
its inability to support life (Hreek, a, not, nffie, 
life) Although formeily much used m books 
of agricultural chemistry, it has now been super¬ 
seded by the term ‘nitrogen’ See Nitrogen. 

Azoturia, or Haemoglobinuria. of 
Horses. —This disease is believed to be due 
to a nerve toxine, and invariably oeeuis m 
horses winch have had a period of idleness in 
the stable while m receipt of a working or 
full lation. When put to work, the malady 
suddenly displays itself soon after starting 
The animal falls lame behind, breaking out 
into a sweat, blowing, and showing signs of 


acute pain and alarm; so much so as to induce 
the belief that a broken leg has brought about 
a failure so sudden in an animal apparently 
in robust health but a few minutes previously. 
The urine next passed will be charged with 
albumen, and highly coloured from the presence 
of suspended granular pigment from extrava- 
sated blood m the voluntary muscles, winch 
are thrown into violent spasm. These muscles 
are found after death to be pallid, and in vari¬ 
ous organs of the body are to be discovered the 
crystalline pigment referred to. 

Treatment consists in prompt bleeding from 
a large vein, as the jugular, removal to nearest 
stable, an aloetic purge, followed by salines of 
a laxative character, enemata to promote the 
eflects of the laxative medicines, or hypodermic 
injections of physostigmine. To control spasm, 
give chloral hydrate, opium, cannabis indieus, 
sodium or potassium bromide, or nitrous ether. 
Turpentine, as spirit, in linseed oil, is much 
favouied by practitioners, and appears to 
have the effect of an antitoxme, preserving 
the blood from decomposition by holding to¬ 
gether the led corpuscles. Turpentine is also 
advised as a liniment, combined with ammonia, 
and anj bland oil, and applied to the loins. 
The disposition to heart faiiuie, which ill some 
cases causes death, may be combated by frequent 
doses of alcohol in its popular forms, or ether, 
ammonia, or sweet spirit of nitre Quinine m 
dilute sttlphinic acid, as a tome and restorative, 
is advised when the first acute symptoms have 
passed oil*. It may be necessary to give the 
support of slings for a few days, and the urine 
must be regularly drawn by the catheter if the 
animal is unable to pass it. Prevention .— 
Regulai work, or exercise when not required 
to work, lowered diet, and occasional purges. 
More or less permanent lameness often result* 
from an attack. [n. l.J 
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Baby Beef. -The term ‘baby beef’ is list'd 
to describe fat cattle which are sold to the 
butcher below the average age at which animals 
of the breed are generally ready for slaughter 
In this country any animal sold fat under 
eighteen months old, except a veal calf, may be 
considered baby beef, and the usual age will be 
from fourteen to eighteen months. In America 
classes are provided in fat-stock shows foi fat 
animals under one year old, and it is possible that 
the term may have come from that side of the 
Atlantic, but it lias been m use among British 
breeders and feeders tor at least fifty y ears 
Ever since the Brothers Colling commenced 
the improvement of the Shorthorn, the length 
of time required by cattle of the beef breeds to 
reac'h maturity, as represented by fitness for 
slaughter, lias gradually shortened. In 1779 the 
famous Blackwell ox, at the age of six years, 
yielded a butcher’s carcass of more than a ton 
weight, and this ox was considered a model of a 
butcher’s beast. Since then, the figures supplied 
by the records of the Smithfield Club clearly in¬ 


dicate the gradual decline in slaughtering age of 
the best specimens of fat cattle, a decline which 
culminates in America with what is literally 
baby beef derived from stock under a year old. 

In 1808 the best ox in six classes at Smithfield 
was over six years old, in 1839 the best ox in 
any class was four years and eight months, in 
18G8 four years and three months, and in 1898 
two years and eleven months. Since 1898 sev¬ 
eral of the champions at Smithfield have been 
younger than that. The Smithfield Club for 
many years has offered prizes for fat cattle under 
two years of age, and as the example of the 
premier fat-stock club has been followed by all 
or nearly all other similar associations in the 
country, great encouragement has been offered 
for the rapid fattening of immature animals. 

The supply of baby beef lias arisen partly 
through tlie demand for small* r joints by people 
of small establishment who formerly could not, 
but now can, afford a frequent diet of butcher 
meat; partly through the desire of the farmer 
to obtain a quicker cash return, and partly 
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from an extension of the knowledge that in¬ 
creased live weight is more economically ob¬ 
tained when the animal is young. Ordinary 
wellbred cattle will increase in live weight at 
the rate of over 2 lb. per day during the first 
year, about If lb. the second year, and still less 
in the third year. 

Calves in the Chicago Fat-Stock Exhibition 
killed when 330 to 335 days old, showed a daily 
gain of 2‘8 to 2*9 lb , including the weight of the 
calf at birth, which may be taken as 75 or 80 lb. 

To take full advantage of the first yeai’s 
growth, the stoik must be well bled and the 
reeding must be liberal. The feeders of baby 
beef are not always the breedeis Tn many 
cases the stock aie bought as calves, and Short¬ 
horn - Calloway crosses or ‘hlue greys’ which 
have been suckled by their mothers are favour¬ 
ites for high feeding in the south of Scotland 
and the north of England. In the north-east 
of Scotland, black polled calves of nearly pure 
Aberdeen-Angus blood are common Pail-fed 

calves from the dairying districts and from 
freland arc* also used, but the tops only are 
finished under eighteen months old Puichases 
arc made in autumn oi early winter, the ‘blue 
greys’ being then about six months old, and the 
black polls a month or two oldei. The foimei 
may be fed off on the early grass of the following 
year with a ration of cake, but the latter are 
generally sold from the stalls or courts m cailv 
Nummei. Most feeders of young stock bought 
as calves do not succeed m making all their 
stores into baby beef, but dispose of the tops m 
spring, and keep the backward ones ovei the 
grass season, gradually selling off those that are 
fat. The fanner who purchases calves for quick 
feeding is never sure of making baby beef, as 
the quality of his stores may vary fiom season 
to season. Creator success m this line is ob¬ 
tained by the feedei who is also the breeder, 
or at least tin* rearer of the calves Calves for 
quick feeding are generally suckled, sometimes 
two or even three to each eow, the third being 
put to the cow when the first two are weaned. 
If the object is to finish at fourteen or sixteen 
months old and to fit the animal for showing, 
each cow rears only one calf, and the calf is 
taught to eat cake or meal before it is finalh 
weaned. After weaning, a ration of \ el low tur- 
nips or cabbages, piefeiably the lattei, is given 
along with hay oi stiaw, or both, and the stock 
have the run of a court, paitly or completely 
covered according to the climate The concen¬ 
trated food consists of cakes oi meals; the safest 
and most popular single food is linseed cake, 
which is fed at the rate of 2 to 4 lb. in two 
meals. The most successful feeders either pulp 
the turnips or cut them into finger pieces, and 
invariably chaff most of the straw or hay. Mr. 
Ross of Millcraig, whose successes at Smithfield 
entitle him to a first place among feeders of 
baby beef, makes a practice of steaming the 
chaffed hay and straw, and gives nearly all the 
food in the form of a mash. 

Whatever the ration may he, it is gradually 
increased throughout the winter, the hay and 
straw being replaced in the spring by rye grass, 
clover, and vetches, when these become available. 


With good material to work upon, and sufficient 
skill and experience, not more than 6 or 7 lb. of 
cake or corn will be necessary even at the finish. 
By such a system cattle fit to kill at ten months 
old can be produced, though they are generally 
kept for some months longer. 

The production of baby beef is only excusable 
for exhibition, or on the grounds of the profits 
realized, for theie is no doubt that it is inferior 
in quality as compared with the more mature 
beef which has been laid on more naturally at 
from two to three years old A wellbred ‘blue 
grey’ or Aheideen-Angus calf that has not been 
unduly forced will provide the best quality of 
baby beef, which, however, will be inferior to 
that of the same breed killed at a greater age. 
The fat but immature animal yields a larger 
percentage of offal, a greater pioportion of fat 
to lean, moie wateiy flesh and llesh of less deli¬ 
cate flavour, than is obtained fiom the full-giown 
bullock or heifei. fit. n u ] 

Baby-feeding:, Milk for. See Infants, 
Milk foil 

Baby Separator. See Separators 

Bacillus, a species of bacterium. See 
Bacteria. 

Back. —Reference to the ‘back’ of an animal 
does not in the hoi simian’s phiaseology imply 
the whole length of his spine from the nape 
of the neck to the buttocks, as would he under¬ 
stood in speaking of his master, but includes 
the parts which are bounded by the end of the 
withers anil top of the rump or croup, and on 
either side as far as the lateral spinous pro¬ 
cesses extend. A good ‘ back ’ refers chiefly to 
the loins of a hoise, but in describing a bullock 
with a back ‘as straight as a gun-barrel ’ a 
longer view is taken, and includes the withers. 
The same may he said of sheep and pigs or 
other animals destined for food, since there 
is a conformation recognized, as carrying most 
valuable meat, in which a straight back is an 
essential feature. [u l] 

Backhand. —The backhand is that nortiou 
of horse harness which runs tlnough tlie pad 
or harness saddle, and to which the tugs are 
attached by buckles. Tts continuation passes 
under the belly and is called the belly band. 
>See Harness. [ii. l ] 

Backing:.— This term has many uses, as 
will be seen by reference to a standard dic¬ 
tionary, but in connection with animals em¬ 
ployed in labour is understood to mean a 
movement to tin* roar, and usually executed 
by tin* control of the bit or other contrivance 
by which draught animals are made to obey 
man’s behests. An unruly horse may back of 
his own accord arid m disobedience to his 
master, when he becomes extremely dangerous 
if attached to a vehicle*. Backing is taught by 
horse breakers. See Breaking. [ii.l] 

Backstein Cheese.— The predominant 
type of cheese in several of the great dairy¬ 
ing countries comprising the south-western 
section of continental Europe is commonly 
designated by the generic term ‘soft cheese’. 
There is, however, another type—a type we 
aie most of all familiar with m England—and 
it is sufficiently differentiated for practical pur- 
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noses by the term ‘ hard cheese ’, also generic 
m its application. It is to this type, which 
is a good deal varied in its manifestations, that 
Backstein cheese is understood to belong. 

The late Ur. H. L. de Klenze, a recognized 
authority on continental dairying in the last 
quarter of the 19th century, apparently claims 
the Backstein variety as a Bavarian cheese, 
though he admits it is an adaptation of the 
better-known Limburg cheese of Belgium It 
is a variety, no doubt, that resembles the Lim¬ 
burg, though to prove it an adaptation might 
be found a difficult point; and this because 
there are various spontaneous and undesigned 
coincidences in the domain of dairying, as else¬ 
where in the realm of industrial evolution. As 
amongst soft cheese, so amongst hard, theie 
are relatively few that possess—as Gruy&rc does, 
and Roquefort, and Parmesan on the Continent, 
and as Cheshire, Cheddar, and Stilton do m 
England—a really distinct and striking indivi¬ 
duality of their own. Backstein is not one of 
these; it is a member of a family, showing a 
family likeness that is more or less unattractive. 

Backstein cheese is generally made of skim 
milk; and therefore it can only at best be re¬ 
garded as an interior dairy product, a poor 
relation of the family to which it is allied. It 
is an undeniable axiom that cheese made from 
skim milk is necessarily an inferior article. But 
it affords a way of putting to a useful purpose 
a by-product of buttermaking, and it forms at 
once a cheap and nutiitive as well as a whole¬ 
some article of food—in moderation—for people 
whose means demand economy in expenditure. 
The method of making it ditters more or less, 
here and there, and the result depends on indi¬ 
vidual skill and on circumstances. [j. r. s ] 

Bacon, Chemistry of.— The flesh of 
the pig contains a large proportion of fat, and 
is therefore difficult to digest compared with 
beef. Moreover, this fat consists of pa Inn tin 
and olein, witli little or no stearin; it is there¬ 
fore soft and buttery, in this respect resembling 
human fat, which contains from 67 to HO per 
cent of olein. Of all the forms of pig’s flesh, 
salted pork seems least digestible, taking as 
much as 5 hours in the stomach, according to 
Beaumont, while roast pork takes 4 hours, 
boiled ham 3, and bacon is the most diges¬ 
tible form of all. In fattened pigs, from 80 to 
85 percent of the life weight is meat with bone, 
and on an average from 75 to 80 per cent is 
available for food. The following analyses give 
comparative figures with refeience to various 
cuts and preparations of pork.— 



Re¬ 

fuse 

Watei 

Pro- 

teids 

Fat 

Asli 

Ham, roast, rnerhuin 1 






fat; average of 3 / 
samples ' 

3 44 

f>7-8(> 

22 20 

15-97 

1-16 

Ham, roast, fat; 4 1 
samples > 

Shoulder steak, fat, | 
3 samples / 

3*73 

54 84 

20'64 

20-41 

1-03 

6*64 

53 03 

15-48 

24 57 

0-79 

Ham, sugar-cured 

4*46 

33 18 

21 *91 

33-31 

5-60 

Bacon; 4 samples 

(>*18 

2002 

8*02 

61 *34 

378 

Lard 



— 

99'95 

0*05 


Rejecting the refuse in the above, the analysis 
of the edible portion works out as follows :— 



Watei. 

Pio- 

teids 

Fat. 

Ash 

Ham, roast, medium fat 

59 94 

22 92 

16 

67 

1 19 

Ham, roast, fat 

56-96 

21 32 

21 

34 

106 

Kliouldci steak, fat 

56 97 

16*57 

26 

•39 

0 85 

Ham, sugar-cured 

34 72 

22 93 

34 

87 

5-86 

Bacon 

22'28 

8 57 

65 

42 

4 02 

Lard 

— 


99 

95 

0 05 


The great differences in quality and methods 
of (uring arc* shown m the following American 
analyses of bacon alone: — 



Re¬ 

fuse 

Watei 

Pro- 

teids 

Fat 

Ash. 

Bacon, smoked, lean, | 
as purchased | 

9 6 
to 

24 4 

23 3 
to 

29 6 

10 1 
to 

15 9 

39 2 

to 

40 8 

5 1 

to 

12 3 

Bacon, edible por- f 
tion | 

- 

30 8 
to 

32 7 1 

13 4 
to 

17 6 

40 0 
to 

45-2 

5 7 

to 

16 3 

Bacon, smoked, me- [ 

2 9 

7'1 

5-7 

52 7 

2 4 

dium fat, as pur- ! 

to 

to 1 

to 

to 

to 

chased l 

13 0 

24 8 

15 7 

72 8 

7-2 

Bacon, edible por- j 
tion ^ 


7 7 | 
to 

6-3 

to 

57 4 

to 

2-7 

to 


26-9 

18-C 

797 f 

7 9 


[j. K.] 


Bacon-curing. — The object of curing 
bacon is to preserve the meat from decay, and 
this is done both positively and negatively, by 
removing, as far as possible, those substances, 
like blood, which are most putrescible, and by 
adding at the same time other substances which 
have an antiseptic or germ-killing power. As 
germs of putrefaction cannot flourish in the ab¬ 
sence of watei, it would be a simple solution of 
the problem to desiccate the meat by exposure to 
a current of hot, dry air, as m the preparation of 
‘biltong’ and ( pemmicanand such a method 
would be admiiably adapted for flitches, which 
present a large surface in proportion to their 
mass. To a certain extent this method is im¬ 
plied in ‘smoking’, although here the process is 
not independent, but follows some form of cure, 
wet or dry, and, moreover, is fcither helped by 
the antiseptic action of the smoke products them¬ 
selves. 

Another principle has been borrowed from 
wood-preserving. In this ease a suitable pickle 
is mixed, but the meat is liist of all treated 
in a closed chamber under a vacuum pump, in 
order to extract all the air from its pores. When 
the exhaustion has proceeded for an hour at a 
pressure of 28 in. (atmospheric pressure — 30 in.), 
the brine is allowed to rush in and replace the 
exhausted air. This it does very completely in 
about four to five hours; the unused pickle is 
returned to the brine vat, and may be used 
over and over again, while the process is so 
expeditious that pigs may be killed one day, 
pickled the next, and packed and despatched 
on the third. Tt, however, demands factory 
appliances, such as a vacuum pan and steam 
engine, and so lias not come into general use, 
though shown so far back as the Exhibition of 
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1801. In view, however, of the success of this 
method in creosotmg timber of even close grain, 
and in the injection of such presei vatives as 
copper sulphate and corrosive sublimate in solu¬ 
tion, it is worthy of a more elaborate trial. 

Practically the method of curing takes the form 
of saturating the meat with a brine or pickle. 
In farms, and generally on the small scale, it is 
sufficient to steep the meat in a solution of the 
required strength, but on the large scale this 
is preceded by the free use of a syringe, in order 
to impregnate the meat more thoroughly. The 
common pickle used is 55 lb. of salt, 5 lb. of 
saltpetre, 5 lb. of dry antiseptic, such as bo rack* 
acid, sulphite of soda, sodium fluoride, or other 
non-poisonous geinncide, and, in winter only, 
5 lb of cane sugar, the whole made up to 20 gal. 
with water. As a gallon of pure water weighs 
10 lb., this means the addition of 13 gal, and 
gives a brine showing a strength of salt 27A, 
saltpetre, antiseptic, and sugar 2A each per cent 
The sugar is kept back in summer, owing to the 
ease with which it promotes fermentation in 
hot weather The saltpetre has only a weak 
germicidal action, its real use being to freshen 
the colour of the meat. The action of the anti¬ 
septic used is obvious, killing any germs of putie- 
faction already present, and rendering the meat 
stenle for any subsequently arriving from with¬ 
out, a defensive operation helped by the various 
subsidiary processes for treating the surface of 
the pickled meat The mam principle, however, 
underlying the whole process of wet curing is 
that of osmosis, or diffusion of liquids through 
animal membranes A double current is estab¬ 
lished, of the animal juices outward and of the 
brine inward, and this, if unchecked, would con¬ 
tinue until both inner and outci liquids were of 
the same density Unfortunately, a good deal 
of meat consists of substances w'lndi aie soluble 
either in watei or in salt solutions, and not only 
are these lost m the brine, but by the action of 
the pickle itself the remaining constituents of 
the meat are rendered harder and less digestible, 
consisting as they do of insoluble fibrinoids, ancl 
being further impregnated with saltpetre and 
other substances which have, in excess at least, 
a retarding (‘fleet upon the digestive juices 
Liebig estimated the loss m this way at as much 
as one-third or even one-half of the 1 resit meat, 
so that the process of curing lias been described 
as destroying a certain propoition of the meat 
in order to preserve the remamdei, even though 
this be rendered more indigestible The question 
of flavour of course arises here, and although 
the taste for cured and smoked bacon is un¬ 
doubtedly acquired, still the particular ‘tang’ 
imparted by these processes acts as a condiment, 
and thus to a certain extent makes up for the 
undoubted loss m digestibility Smoked ham, 
for example, is notoriously difficult of diges¬ 
tion, and yet many physicians, and especially 
Niemcyer, have noticed that some dyspeptics 
can digest salt and smoked meats bcttei than 
fresh The explanation geneially given is that 
these meats are less readily decomposed, and do 
not give rise to acid fermentation in the stomach. 
(See on this subject Burney Yeo’s Food in j 
Health and Disease, Part II, cli. n.) I 


curing 

The accessories of bacon-curing include the 
killing of the animal in such a way as to drain 
off the blood most thoroughly. After being 
killed and bled, the carcass is scalded for not 
less than five minutes at a temperature slightly 
under the coagulating point of flesh, 180“ F. 
Scalding facilitates removal of the hairs, which 
with surface scales are scraped off; then the 
surface is singed in order to harden the rind 
and fat and impart a peculiar roast flavour to 
the meat, besides rendering the skin more resis¬ 
tant to the solvent action of the pickle. Many 
(•urers singe the cai casses before removing the 
hair, pigs for Wiltslmc bacon are not scalded, 
but elsewhere the practice is universal. After 
scalding, the carcass is cooled, cleared of offal, 
then washed clean, and chilled at a temperature 
not higher than 38“ F. Curing is earned on in 
a moist atmosphere at a temperature of 40° to 
42 fl F. The pickle is injected hv means of a 
syringe holding from (5 to 8 oz. of the liquid, 
and is flumped in at a pressure of 40 lb. to 
the square inch, thiough from ten to fourteen 
punctures according to the mass of the meat 
The sides of bacon are laid nnd downward, 
covered with a mixture of antiseptic and fine 
saltpetie, with a heavy layei of salt on top, so 
that each side forms practically a shallow basin, 
storing the pickling products The time of 
curing def»ends upon the kind of ham wanted 
and the time of consumption "Roughly speak¬ 
ing, one day to the lb is reckoned for immedi¬ 
ate use, and two days to the lb. when a ‘bloom’ 
is demanded, the ‘ bloom’ in question being due 
to the presence of fungi (Ponicillium), which are 
supposed to mark a high standard > For a mild 
cure 14 lb of meat take 15 days, for a ‘keep¬ 
ing liam’ 21 day’s, and for Yoikshire ham 30 
days The mild Irish hams which figure on the 
Continent as ‘Jambon de York’ run about 12 
lb ; Yorkshire hams aie heavier, 30 to 50 lb., 
and aie very salt; while Suffolk hams, though 
very small, are cured till they aie almost black; 
and similar differences are observed in fiat on, 
some dermal) varieties being so highly cured as 
to be eaten uncooked. When the cure is com¬ 
pleted, the bacon is ‘struck’, drained, washed, 
ti mimed, and sent oft. 

When bacon is to be smoked it is first mild- 
cured as before, then after being trimmed as 
usual it is dusted with pease meal and smoked 
for thice day’s at a temperature of 85° F.; the 
smoke is generally’ obtained from oak sawdust. 
Sometimes bams aie pickled to seeuie special 
flavours, and naturally the recipes are as numer¬ 
ous as the tastes The following is given as a 
pickle for one ham Take 1 lb salt, 4 oz. salt¬ 
petre, and 2 oz sugar, rub w'cll into the ham, 
and lay this in a water-tight cask. Make up a 
pickle by boiling in 4 gal of water, 1 lb. salt, 

2 oz jumper berries, oz pepper, 4 oz cloves 
all whole When cold, pom this over the ham, 
adding a small quantity of gallic if desired , then 
allow the ham to soak for three weeks. Then 
remove it, wash, hang for eight days m the open 
air, then smoke for other three weeks for a 
keeping ham, foi immediate use three days’ 
smoking will he sufficient. [j. k.] 

Bacon-curing (Scotch Method).— 
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The common methods of preserving bacon in 
Scotland are by drysalting and by pickling— 
the former being the general rule where a small 
quantity is treated at one time, and the Utter is 
customary for larger or trade lequirements. In 
the drysalting process for private use, a pig not 
exceeding 1A cwt. is to be preferred to one of 
greater weight, since the desue for heavy, fat 
bacon no longer exists. This may be preserved in 
the Ayrshire style of rolled bacon by cutting the 
carcass into four quarters, aftei having removed 
the head, feet, kidneys, and lard. The bones 
from the four quarters, including the shoulder 
blade, are taken out. The foie legs are cut off 
close up to the side, and the shank bones are 
removed from the hind legs by making a hori¬ 
zontal cut at half the thickness of the ham with¬ 
out completely severing the piece so cut. The 
shank bone being laid bare, it can now be re¬ 
moved along with the shank In preserving 
for private use, the quarters are first labelled 
I, 2, 3, and 4. Two oz. of saltpetre are then 
sprinkled on each quarter, and fiom 3 to A lb. 
of salt are applied, taking care to put a sufficient 
quantity in the pocket caused by the removal of 
the shoulder blade. They are then piled one 
upon another and left foi periods varying from 
ten to twenty (la} s, after which they may be 
rolled with twine, and placed in muslin bags 
and kept in a cool place. By numbering the 
quarters and vaiying the duration of salting, 
varying degrees of mildness or saltncss aie 
ensured, corresponding to the length of time 
it is (lesned to keep the bacon 

The smoking of hams is usually done in a 
smoke-tight compartment specially (onstiucted 
for the purpose, wheat or bailey stiaw and hard¬ 
wood sawdust being ignited underneath the 
hams, suspended not less than 8 ft above a 
stone floor. 

In the preparation of flitch bacon the same 
proccduie is adopted, with the exception that 
m this case the shanks (with the lowei part of 
the legs and feet removed) may be left upon 
the sides if desired. Sides not exceeding 60 lb. 
weight each may xeceive 4 oz. saltpetie and 4 lb. 
salt. They are thercaftei piled on each othei 
in a cool place for periods varying from ten 
to twenty days, according to the state of the 
weather or according to the degree of saltness 
desired. Each Bide is numbered as before men¬ 
tioned, so that the milder-cured sides may be 
used first. 

Hams not exceeding 20 lb. weight may be 
given 1 oz. saltpetre and 1 lb. salt, firmly 
lubbed in on the fleshy surface. The opera¬ 
tion is repeated in ten days, and the hams aie 
then allowed to remain for a further ten days 

In large bacon-curing establishments, pre¬ 
serving by ‘pickling’ is the usual mode, the 
strength of the pickle being ascertained by 
means of the hydrometer and regulated accord¬ 
ing to the trade requirements. [t. h s.] 

Bacteria, Bacteriology. —Amongst the 
many subjects of interest to the agriculturist 
there is probably at present none of greater 
importance than the application of bacterio¬ 
logy, the most recent of biological sciences, to 
the oldest pursuit of the human race, or pos¬ 


sessed of such far-reaching possibilities. It 
is little moie than a couple of decades since 
scientists first began to realize the important 
part played by bacteria in aiding the growth 
of plants; yet so rapid lias been the pi ogress 
of discovery in this subject, that a distinct 
branch of science known as agricultural bac¬ 
teriology has arisen. 

In the ordinary acceptation, bacteria are 
usually associated with disease. Whilst many 



Fig 1 —Korins of Bacterial Cells 


1. Coccus, 2, Bacillus, 3, Vibrio, 4, Spuilium 

bacteria are disease - producing, by far the 
greater number are not only harmless, but it 
is now generally recognized that they are 
essential for the continuance of life on the 
earth. 

Although bacteria were first figured and ile- 
scubed by Leeuwenhoek, the Dutch niicrosco- 
pist, in the 17th centuiy, it was not until the 
work of Pasteur demonstrated the importance 
of these organisms that attention was directed 
to them and they were studied scientifically. 



Fig 2 —Diagrammatic Representation of the Methods of 
Vegetative JRepiodm tion among Common Bactena 


a, A bacillus successively dividing at a 1 , a 11 , and a*” b, 
A coccus giving use to timing, (> tu (Streptococci), pairs, b 1 * 
(Dtplococci), and li regular gioiips, fc v ( Staphylococci ) c, A 
coccus giving rise by division in two directions to c ,u (Micro¬ 
cocci), and by division in three duectiou to c lv (Saictnoe). 

At first they were considered to be animals, 
owing to their motility, and were classed with 
the Infusoria. Later investigation, however, 
showed that by their structure and mode of 
growth they are more nearly related to the 
vegetable kingdom, and they are now recog¬ 
nized as microscopic colourless plants. They 
belong to the large group of Fungi, and owing 
to their peculiar mode of division aie known as 
fission-fungi or Schizomt/cetes. 

Bacteria have a very simple structure — a 
speck of living protoplasm surrounded by a 
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capsule or cell wall. They are unicellular, and 
are the smallest living organisms known, some 
being less than .,^5 in. in diameter. Although 
there are hundieds of difleient species, there 
are only three general forms — the spherical 
(termed a rare us), the rod-shaped (termed a 
bacillus ), and the spiral (tenned a spirillum). 
A curved rod is termed a vibrio. The term 
‘bacterium’ is sometimes employed to denote 
a short bacillus, but it is also used as a general 
term for any organism of tins group Many 
are motile, moving by means of slender hairs 
known as Jhtgella or alia 

The common method of lepioduction is by 



Fig 3 — 1 , Biiftei 111111 showing beginning of Spun* Forma¬ 
tion completed in:* .i I'lumi nl ii.utin.il ('ills 111 c.u li of 


tobacco, &c.; whilst the products of disease 
bacteria are of a poisonous nature, and known 
as toxins. 

Of all the chemical changes produced by bac¬ 
teria, none aie fundamentally more important 
than those due to the activities of the bacteiia 
piesent m the soil. The farmer’s life is inti¬ 
mately associated with bacteria, and upon them 
he depends for the fertility of his soil and the 
production of his crops. 

In ordinaly cultivated soil the number of 
bacteria vanes from 300,000 to 10,000,000 pel 
gram of dry soil. They occur in greatest nuin 
ber in the first 0 in of the soil. below this 
they rapidly diminish, until at a depth of about 
3 ft very few are to be found. The significance 
of a number of these organisms is not yet clearly 
understood, but the majority are essential fora 
proper maintenance of soil feitility, and without 
them the woild would soon become a banen 
w.iste Speaking generally, they may be classed 
| into three groups ( 1 ) The decomposition bac- 
1 telia, (2) the nitrifying bacteria, (3) the mtro- 
gcii-lixiiig bactei ia 

1 The Decomposition Bacteria —These 


wliiili SporpR have been pi<>du< *-<i 1 , 1* mni.sol ('lostrulium 

Oils with .Spoifs r >, Dmmstuk shapcil Haitcua with Spurn, i 
at out oiitl (), Baeti'iia tilth Cilia j 

simple division or fission. Each individual ! 
divides into two similai halves, ea« li of wlm h 
glows to the ongin.il size and again lepeats the 
piocess Under certain unfavourable conditions 
of giowth the eon tents of the ba<teii.il cell j 
collect into one 01 mole rounded masses know'll l 
as spores In this (onditioii they aie able to j 
resist adverse conditions They may be dried i 
for months, 01 even ycais, without losing their 1 
vitality. Some in this condition may be heated 
to a temperature above boiling-point without j 
being killed It is this resistant stage of bar- ■ 
tena which is of such gieat importance in ion- i 
noction with disinfection 

One of the most impoitant fu< ts connected i 
with the life of bactei ia is the rapidity of then i 


o <2 ^ 

-f 5 6 *7 

Fig 4 l, * 2 , ami * 1 , Diagrammatic Representation of the 
Siieiusbive Stages of (ipiitiiu.ition of a Itaitciiuin Spun* 

4, f», (i, ami 7, Another Common Method ot (.termination 
of a Ji.ietonum Sjiote 

multiplication. A single bacterium dividing 
into two, and taking one houi for the com¬ 
pletion of the process, will in twenty-four hours 
produce 16,000,000 For this multiplication 
suitable food is necessaiy As they consume 
this food material they produce chemical changes 
in it, absorbing their own food particles, and 
leaving behind decomposition products or cleav¬ 
age products These products vary’, of course, 
with the different species of bacteria producing 
the change. In some the product is odoriferous, 
causing the foul smell associated with organic 
matter ‘going bad’; in others it may be a 
flavouring substance, as ru game, butter’, cheese. 


bring about the detay of organic matter in 
the soil, 1 esultmg in the production of the 
daik matenal known as humus This process 
of decay i.s not «i simple one, but takes pi die in 
se\ei.il stages In the lotting of manuic, for 
example, the substances which make lip the 
mamue lose then stun tine and become altered 
.ind unici ogmzdble, and a huge proportion of 
the oi game matt ci becomes soluble. The de 
< omposition of i cl hi lose oi vegetable fibre is 
due to the fermentation action set up by 
various kinds of bacteiia These, organisms 
sen etc a ferment oi enzyme known as a/tuse , 
whnh conveits the cellulose into some form of 
sug.u As there are various kinds of cellulose 
in the cell walls of plants, they do not undergo 
dissolution equally' Heine, when vegetable 
blue undergoes decomposition in the soil, some 
paits aie more lapully dissolved than others, 
and the product of this incomplete decomposi¬ 
tion foi ms the chief hulk of humus 

In the decomposition of protcid matter the 
fiist step is the conversion of insoluble proteids 
into soluble peptones This is brought about 
bv the ability of certain bacteria to secrete an 
enzyme called trypsin These liquefying or 
peptonizing bacteiia aie present in abundance 
in all soils, and, when conditions are favourable, 
rapidly liquefy the pioteul mattei. The next 
step in the process is the conversion of the 
peptones into amido bodies; and finally these 
are i educed by other bacteria to ammonia, 
oi gallic acids, and free nitrogen. This ammonia 
and nitrogen, if set free from the soil, would be 
lost to agi lculture, but fortunately at this stage 
other soil bactena take up the woik and fix 
these substances. 

2 . The Nitrifying Bactf.iu \. — In 1871-5 
Sir ,T. If. Gilbert showed that the drainage 
waters from the experimental fields of liotham- 
sted contained more nitrates as the amount of 
ammonia salts applied to the land was increased, 
and suggested that this nitrification, as it is 
called, was due to micro-organisms. In 1890-1 
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Winogradsky and Warrington demonstrated largely in trying to prevent the growth of 
that nitrification was effected by two distinct bacteria in milk, and promoting the growth of 
organisms, the one —Nitrosomonan- converting special kinds in cream, butter, and eheeHe. 
ammonia into nitrous acid and nitrite : the other Milk forms an ideal food for bacteria, and 


— Xitrobacter — changing the nitrites into ni- 
tiates. These nitrifying organisms are what 
aie technically known as aerobic, that is, they 
glow only in the ptesence of atmosplienc air 
Jlenco one among other reasons win cultivation 
of soil is beneficial is the fact that it aids inti lo¬ 
cation by bringing the oxygen of the air into ! 
more immediate contact with the mtiifying 
bactei ia. 

3 The Nitrogen - fjxino Bacteria — The 
dissipation of free nitiogen into the air is going 
on wherever putiefaction takes place, and thus 
the total amount of nitrogen food available for 
plants is constantly diminishing, for plants can 
only absorb then nitrogen in a combined foini 
Here* again bactei ia come to the aid of the agn¬ 
ail tin ist, and reclaim foi him a varying amount 
of this free nitrogen from the air From the 
earliest times it has been lecogm/ed that the 
glowing of leguminous crops bad a benefit lal 
ellect upon the soil. The meaning of this was 
not understood until 188b, when Helhiegel 
demonstiated that these plants somehow obtain 
their nitrogen fiom the air, and their giovvth 
m soil fiee from nitrogen compounds depends 
on the 1 presence of the nodules on then loots 
Shortly aftei wauls Beijerinek showed that these 
nodules eon Lain bactena whnli have the p<*wci 
of iixmg fiee nitiogen and lendeimg it. avail 
able foi the plant Tins fixation of nitiogen not 
only benefits the plant possessing the nodules, 
but also increases the nitiogen stole of the sod, 
foi when the leguminous crop is harvested the 
nodules lemain in the ground and y ie)il then 
nitrogen contents to the succeeding crop, thus 
explaining the impoitanee of including some 
leguminous crop m the ordinal y rotation of 
crops These nodule-foi nung and nitiogen-fix- 
ing bacteria are normally piesent in most soils 
in varying numbeis. Decently much liileiest 
lias been aioused in the possibility of incieasing 
the number of nodules on the roots of legumi¬ 
nous plants by applying to the soil puie cul¬ 
tures of these nitrogen-fixing bacteria, and thus 
inci easing the yield of the ciop. This method 
of ‘soil-inoculation’, as it is unfortunately culled, 
has proved most beneficial on many soils low 
in organic matter, and, when the conditions foi 
successful inoculation are better understood, pio- 
mises to be of great importance to agriculture* 

In addition to the nitrogen-fixers giowmg in 


they multiply in it with great rapidity. A cubic 
inch of market milk may contain as many as 
500,(XX),000 of bacteria. The ‘souring’of milk is 
due to certain bacteria present m the milk which 
conveit the* nulk sugai into lactic acid, and this 
acid gives the sour taste and curdles the milk. 

In the process of butter-making the bactena 
in the cream, if of the right kind, are beneficial 
During the pi gloss of ‘ripening’ the cream 
; before churning, certain bacteilal products are 
foi ineil which give to the butter its peculiar 
! tlavoui and aroma. In older to control the 
j ripening piocess, use is often made of ‘starteis’, 

I or puie cultuics of known flavour, producing 
I bat term Bofme these are added, however, the 
J tream must he pasteuri/ed in older to destroy 
the bactena alieady m it, which would other¬ 
wise interfere with the growth of the intioduced 
! bacteria 

In cheese-making, also, bacteria ui e all-impor¬ 
tant. The ripening of the cheese is laigely due 
to bactei id I a< turn, though tin* exat t. pai t played 
j by the dillcrent. kinds ol bacteria present is not 
| y et peiiottly understood 

Battei i.i play a most linpoitutit part in many 
J mdustnes ('ei tain de< omposition bacteria < ause 
j the letting of flax, dissolving the pectin sub¬ 
stances and fleeing the libies Fcimentive 
bacteria aie essential m v megai - making, and 
also in wiiie-making 

JVihajis the best-known fact legat'd mg bac¬ 
tena is that they cause disease. These disease 
oi pathogenic bactena, when growing m the 
bodv, produce Kiibstances of a poisonous nature 
which have a (Inert action on the tissues These 
aie known as to.rnn s, and each bacterium pro¬ 
duces a specific poison. Ilow’ the body piolects 
itself against these poisons by means of anti¬ 
toxins and protective seia forms a fascinating 
< liaptei of modern bacteriological research, but 
is beyond the scope of the piesent article 

This bnef outline of the action of bactena 
may serve to show what an important part they 
play in natuie They are present everywhere, 
and then activities are unceasing. Some wo 
must legald as enemies, but most of them are 
our untiling friends, keeping the surface of 
natuie fresh and green for us and rendering 
possible the perfect development of life upon 
the o;»th. See also arts on Dairy Bacterio¬ 
logy; Manures, Bacteriology of, Soil, Bac- 


association with leguminous plants, there an* teriologi of-, Fermentations, Basteurization, 
numbers of other bacteria living in the soil Culture, Soil Inoculation, Sterilization. 
winch possess the power of fixing atmosplienc See also specific diseases Anthrax, Tubercu- 
mtrogen The most important of those are the lunik, &c. [w r . B. n.J 

members of the Azotobaeter group discovered by Badger {Melon taxux), or block as it is still 
Bcijerinck in 1901. If further research should frequently tailed, is a carnivore allied to the 
confirm the results of laboratory experiments Weasel family Tt was long regarded as the 
with these various nitrogen fixers, the utiliza- only representative of the Bear tribe in Britain, 
tion of a practically inexhaustible source of the but the resemblance is a superficial one, due to 
most expensive element of plant food will be its shaggy fur, and to the fact that it plants the 
rendered possible. whole sole of the foot on the ground in welk¬ 

in addition to their importance in maintain- ing. The fur of the badger consists of Jong, 
ing soil fertility, bacteria are active agents in stiff, almost bristle-like hairs, covering the ex- 
tlie dairy industiy. Modern dairying consists ternal ears, and hanging nearly to the ground. 
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The hair? are of three colours, but give a general 
efieet of yellowish - grey on the upper parts. 
The legs and under parts are dark. The face 
and hvrul are white, with two longitudinal black 
streaks covering the eyes and ears, and giving 
a very distinctive appearance. The toes are 
furnished with powerful digging claws, Jong on 
tin fore feet, shorter and blunt on the land feet. 

The European badger is distributed over all 
the countries of Europe In the British Islands 
it is still very general, though nowhere abun¬ 
dant. Mr Lydekker notes that within the last 
thirty years it has been leoorded from twenty- 
nine English counties, and that in some places 
it is apparently on the increase In Scotland 
it occurs all over the mainland, but it is not 
native to the outlying islands 

The badger is strictly nocturnal m its habits 
Choosing the sunny aspect of a wood-covered 
slope or the recesses of a forest, it hollows out 
a spacious burrow at the end of an oblique or 
winding tunnel, which may be several yaids in 
length Though the burrow has only one en¬ 
trance from without, several tunnels ending in 
smaller chambers may lead from it in various 
directions. The main chamber is luxuiiously 
lined with glass or moss, and within this the 
badger passes his days in ease and comparative 
security It digs so rapidly that it can bury 
itself in a few minutes, and as it goes it throws 
back tin* displaced earth with its hind feet, thus 
ballling the few enemies willing to follow it 
into its earth and brave its terrible bite. The 
extieme tenacity of the badger’s gup is due to 
tin 1 remarkable way in which the lower jaw is 
locked into its socket, so that it cannot be dis¬ 
articulated without breaking The badger is 
exceedingly cleanly in its habits, and its burrow 
differs greatly fiom that of other carnivores in 
this respect. All offensive matter—excrement, 
remains of food brought to the young, and the 
like--- is deposited in a hole and covered over with 
earth Very occasionally badgers may be seen 
sunning themselves near the entrance to their 
earth on warm afternoons, but they retire hastily 
within it at the first warning sound. It is only 
after nightfall that they wander about with any 
freedom in their search for food. They are very 
omnivorous, for their diet includes fruits, roots, 
and nuts, as well as small mammals, birds, 
birds’ eggs, frogs and lizards, worms, slugs 
and grubs. They are said to have a particular 
fondness for the larva; of wasps and bees, and 
to procure these will dig up the nests, quite 
indifferent to the stings of the angry insects 
buzzing round them. Towards autumn their 
appetite increases greatly, and by the beginning 
of winter they are exceedingly fat. They sleep 
within their burrows for the colder part of the 
winter, but it is not an unbroken sleep, and 
they may even come out to drink on mild nights. 
In the first nnld days of February they emerge, 
very lean and starved-looking, and in a short 
time they begin to re-line the nest and prepare 
for the advent of the young ones. 

The badger brings forth at a litter three to 
five young, which, like the young of other carni¬ 
vores, are blind and naked at birth. There 
is much uncertainty as to the period of gesta¬ 


tion, different authorities stating it at six, ten, 
and eleven months. Cases are even on record 
of captive badgers in which the period has been 
prolonged to fifteen month a. Mr. Lydekker 
suggests, in explanation of this variability, that 
the ovum undergoes a period of quiescence be¬ 
fore development, and that this period may he 
induced or prolonged by captivity. One ob¬ 
server, who kept badgers in a well-protected 
enclosure, states that pairing took place in Oc¬ 
tober, and that the young were born in March. 
By the end of June the little ones could often 
be seen playing abou + the mouth of the burrow, 
and they soon became accustomed to the ob¬ 
server’s presence, though the parents never 
relaxed their extreme wariness. The young 
are mature m their second year, and may live 
for eight or nine years, so that there seems no 
reason why, if they are not too much persecuted, 
they should not again become more abundant. 
It lias been urged against them that they kill 
young foxes, that they damage young trees, and 
that they destroy game-birds and their eggs. 
But badgers have been known to live in the 
same earth with foxes, and they only search the 
trees foi slugs and grubs. The damage they 
undoubtedly do among game-birds is very slight, 
and it is far outweighed by the service they 
lender in destroying rats, mice, and all soits of 
vermin. Many badgers were formerly taken 
alive for the cruel sport of ‘badger-baiting’, 
which was long a favounte amusement in Eng¬ 
land, but this was declared illegal in the middle 
of last century. The badger was put into a 
shallow' tub or barrel lying on its side, and 
many dogs were set on to woiiy it, in the hope 
of drawing it from itH letieat The sport, we 
.ue told, w r as almost equally cruel to the tor¬ 
mentors and their victim. 

There are various ways of hunting the budget. 
It is sometimes wat<hed foi and shot as it is 
returning to its earth at dawn Its movements 
aie blow and clumsy, so that it is quite unable 
to save itself by flight. It is sometimes dug out 
of its earth, but most frequently it is trapped 
by means of a sack with a draw-sti ing, placed 
within the mouth of the entrance to the burrow 
during its absence. 

Other members of the same sub-family of the 
Mustelidsc are the Skunk (Mephitis mephitica ) 
and the American Badger (Taxulea americana). 
Of the latter form, several thousand skins are 
annually imported into England, and they sup¬ 
ply the badger hair used for shaving-brushes, 
and sometimes for painters’ pencils. 

[j. A. T.] 

Bailiff. —The duties of this official are 
usually confined to the farm. Sometimes they 
extend to oversight of some kind of the estate. 
In either case the bailiff is subordinate to the 
steward or agent in charge of the latter. Much, 
of course, depends on the extent of the estate 
and the size of the home farm. When both are 
extensive the bailiff has enough to do in the 
management of the farm without going outside 
the same; when neither is very large the agent 
may be seen looking after the farm with the 
aid of a foreman. This in England, and a* 
regards the home farm. In Scotland the term 








Bailiff — Bait 


33 


‘bailiff’ is not in use. Instead of it that of farm 
manager is used in the ease of the home farm, 
and of steward or grieve, according to locality, 
in connection with the leased farm When the 
farm manager takes more or less a share in the 
supervision of the estate, he is sometimes spoken 
of as land steward In Ireland, however, the 
bailiff is known as such, but his duties are of 
necessity confined to the farm Land manage¬ 
ment there seems to be mostly in rent collect¬ 
ing, in which department the bailiff is on neither 
side of the channel concerned. Occasionally the 
land steward has the woods and fences to look 
after ; it may be the respective buildings as well. 
Thus, in accordance with the size and impor¬ 
tance of an estate, do the duties of the bailiff 
merge into other departments of estate work. 

The bailiff if he is to be m the front rank of his 
set must be a skilful agriculturist. A gemmation 
01 two back he led the way to the farmers of 
Ins district in advanced methods of agncultuie. 
The home farm at its best was in those days 
what we wish to see the college of agriculture 
and its attached farm in ours—an object lesson 
in science put to beneficial practice The bailiff 
was of course in many cases simply demonstrat¬ 
ing the ideas of the squire or large landowner. 
Unless, howevei, he had been capable in him¬ 
self he could not have done this very effectively. 
To English bailiffs of the past is no doubt due 
much credit for the development of British 
farm live stock to the high position it now 
holds The Shorthorn ami the Shire have to 
thank them largely for the eminence they 
have attained among breeds of cattle and 
hoi ses respectively. And they have had a good 
deal to do too in bunging the Thoioughbred 
up to its present point of perfection. Unless 
the trainci had good mateiia) offered him he 
could not have turned out many of the cracks 
whose feats we read of. Before, however, the 
young stock had got the length of the trainer’s 
hands it was usually the watchful eye of the 
bailiff that had to see to their interests; and 
the dams had to be cared for as anxiously as 
the youngsters. In Ireland, also, the bailiff of 
the past nursed the leading breeds of farm stock 
to sonic purpose. We are afraid, however, his 
example in stock-breeding was almost as little 
followed as were the object lessons lie gave in 
ci op-raising. In Scotland, on the other hand, 
the tenant farmer did moie in the development 
of the breeds of horses, cattle, and sheep than 
the landlord and his farm manager have done. 
All the same, there have been many proprietors 
in Scotland who have carried out important 
work in this connection. 

Unfortunately the bailiff is in less demand 
than he used to be. Since the last backset that 
overtook British agriculture, the home farm has 
in very many cases been let. Had the bulk of 
proprietors been as well versed in agricultural 
affairs as their forefathers were, this might not 
have been of so frequent occurrence At no 
time does one expect to find the bailiff so keen 
set with regard to business as the tent-paying 
farmer. In nearly every department of the 
farm he may be excused in being a little freer 
handed in outlay than the man who has to 
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make sure of the rent feels himself entitled to 
be. Notwithstanding this the bailiff might have 
tided over the bad times as the farmer has done, 
had the proprietor been able to back him up 
and help him to adapt the affairs of the farm to 
the changing circumstances. As we have hinted, 
few of the latter class were in a position to do 
so Most of them, indeed, were glad of an op¬ 
portunity to eschew the practice of agriculture, 
consequently both home farms and hailifis arc 
fewer than of old. The men who an* chosen to 
perform the duties of a bailili are diavvn, as a 
rule, from the middle-class fauns, and are either 
the sons of farmers or are hired men of more 
than average ability The most essential quali¬ 
fication, viz. an all-round knowledge and ex¬ 
perience of farm work, is thus ensured. But for 
the man who aims at one of the larger and more 
important posts of this nature, farm Laming 
alone will not suffice. He must he well versed 
m accounts, be capable of measuring and laving 
off land, and have a sound knowledge of manor es, 
seeds, fecdingstuffs, veterinary science, &e. With 
the present-day facilities for attending courses 
of instruction in agricultural schools ana colleges, 
the prospective bailiff is at a much greater ad¬ 
vantage, so far as this part of his equipment is 
concerned, than was formerly the case. 

The bailiff of to-day must be a good judge 
of stock as we]I as a good tiller of the soil, lie 
has still the chante of getting charge of pedi¬ 
gree animals But the herd, or the flock, oi the 
stud that lie happens to be associated with will 
fall off at Ins hands if he is not possessed of the 
requisite skill for raising and maintaining live 
stock above tlu* standard of mediociity. The 
latter art is more a natural gift than an acquit e- 
nient To few it is given indeed, yet a good 
many can acquit c it. Given a love for live stock - - 
a trait common to most of us—and an observant 
eye, together with some power of concentration 
of mind, one can do a good deal in this connec¬ 
tion At the worst the bailiff should be able to 
keep a picked lot from deteriorating sensibly. 

Besides keeping the land in good condition 
and seeing to the interests of the live stock, 
the bailili has the books to keep and periodical 
statements to prepare. He buys ana sells, of 
course, and in consequence is a regular attender 
of the local markets. At the pedigree sale rings 
in which the stock he affeetH ai e disposed of, his 
is a well-known figure. 

The bailiff at the leased farm is of the status 
of a foreman labourer. Should the tenant not 
be in residence, he then being the man in 
charge has a slightly better position. But this, 
we need hardly say, all depends on the impor¬ 
tance of the place in question. [r. ii.] 

Bait. —By bait is meant solid refreshment 
for a heast of burden, whether for a considera¬ 
tion or as an act of hospitality, and custom pre¬ 
scribes for a horse a quartern of oats, with or 
without chaff. It includes watei before or after 
feeding, as the traveller may direct, but if hay 
or other food is supplied it is counted as an extra, 
to be charged for at a hostelry. Judicious bait¬ 
ing enables animals on a journey to accomplish 
it with less fatigue and distress, and it may 
here be remarked that the old custom of with- 
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holding water until after the animal has eaten 
lias been proved to be wrong both in theory and 
fact. The refreshment experienced by a deep 
draught of water, if not colder than the atmo¬ 
sphere, gives a zest for food, and supplies the 
necessary fluid for the masticatory glands to 
secrete the saliva requisite in chewing. Water 
taken upon an empty stomach passes in three 
or four minutes into the ciecum, 01 ‘water gut’ 
as it is sometimes called, leaving the stomach 
free to leeeive and deal with the solid food 
almost immediately. Water given on top of 
a bait dilutes the gastric fluids, and has often 
prodncad colic by causing grain to swell up 
before receiving the natural ferments and com¬ 
ing under the influence of the glands of the 
stomach (gastric and peptic). Horses have been 
slaughtered at various times after drinking, in 
oidei to ascertain what is above stated, and 
colic in the hi my and in large studs has been 
greatly reduced since watering before baiting 
has been practised [n. n] 

Bakewell, Robert, one of the most famous 
and successful of the eaily nnpiovers of bleeds 
of live st<*< k Hoin in 1725, he began in early 
life to assist Ins iatliei in the management of 
the farm of Dishley (Lange, Hen estei slm e, 
and iftci travelling about the country in 
oidei to betome well acquainted with difleient 
methods of fanning and bleeds of live stock, 
he took over his f.ithci’s business while still 
quite a young man He soon tinned Ins atten¬ 
tion to the imi)iovement of Longhorn tattle 
and Leicestei sheep, and while lie attained a 
consideiahle degiee of success w r itli the foimei, 
it- is as Lite creatoi of the New Leicester that 
his fame will go clown to all futuie generations 
He also established a stud of excellent black 
horses, winch may be legalded as aiming the 
progenitors of the Sluies of the piesent day, 
and he developed a laced of pigs LUkevveli’s 
system wms one ot m-aml-m bleeding, which 
was regarded as the embodiment of a new 
heresy in his day , but if t-lus was not a neces¬ 
sity with Ins cattle, it. is imt easy to imagine* 
how lie could otliei wist* have developed a type 
of sheep ent-uely difleient from any otliei wdntli 
was in existence in Ins time He nevei de¬ 
scribed liis methods of pioceduie in writing, 
and even m pi ivat-e coin ers.it.ion he was veiy 
reticent upon the subject, but he appeals to 
have made* no sceict of the fad that his mam 
pi maples weie those of fining down bone, de¬ 
veloping thickness of flesh, and piodunng the 
latter to the utmost in those pads of the* ani¬ 
mal winch are repiesentecl m the most, valuable 
|oints In a comparatively short tune he trans¬ 
formed the big, lanky, raw-boned Leu estei into 
a model of symmetry, excellent alike foi readi¬ 
ness to fatten and for eaily matuilty The 
demand for his rains steadily increased, and 
according to Mr Prothero, wheieas lie lot them 
for tho season at 1 G.i a head in 1755, by 178‘J 
a society formed to extend Ins breed lured them 
at 6000 guineas Hreedeis and men of the 
highest rank from many parts of the world 
visite-d Dishley to see the famous animals, and 
some of them at least in the hope of discover¬ 
ing the secret of his success All were made 


welcome, and, indeed, Bakewell’s lavish hospi¬ 
tality, together with his heavy expenditure on 
breeding and on various farming experiments, 
conduced to his bankruptcy in 1776. This did 
not cause any break in his breeding career; but 
he was reduced to comparative poverty in his 
later years, m spite of the high prices which 
he obtained for Ins live stock. His animals, 
some wit declared, ‘ were too dear for anyone 
to buy, and too fat for anyone to eat’. Mr. 
Prothero quotes a description of Bakewell as 
‘a ta 11, broad-shouldered, stout man of browil¬ 
led complexion, clad in a loose brown coat and 
scarlet- waistcoat, leather breeches, and top 
boots’, and adds that, while entertaining in his 
kitchen Russian princes, French and German 
royal dukes, Hntish peers, and sightseers of 
cvciy degree, he never altered the- routine of 
his daily life Breakfast at eight, dinner at 
one, suppei at nine, bed at eleven, weie parts 
nf this lout-me; and ‘at- half-past ten, let who 
would be t-lieie, he knocked out his last pipe’ 
One, if not both, of the brothers (teoige and 
Matthew Gulley, who developed the New 
Leicester sheep into the Bnidei Leicestei by 
judicious ciossmg, had been a faun pupil at 
Dishlcv. I to belt- Bakewell died in 1705, when 
m the seventieth \ ear of his age. [vv e b J 

Baking; of“ Land. —This expiession has 
refcionce to the hard crust which foinis upon 
the surface of a stiff clay soil when dned 
During the process of drying the clay also 
shrinks consult*]ably, with the lesult that large, 
ciacks t-ravei sc the ‘baked’ sill face. Applica¬ 
tions of lime tend to i educe the cohesive natnie 
of clays, w Inch ate t-hei eby l endered more fi lable, 
bctt-oi aeiatcd, and less apt to ‘bake’ oil drying. 
Balance Ploughs. See Ploughs. 

Balaninus, a genus of weevils with very 
long, slendei, < ui ved iostium The most Lumbar 
example is the Nut, Weevil (B. nucum), \vhit*h is 
the (latent, of the, grub so frequently found m 
filbert. and hazel nuts The female pieiccs a 
hole m t-he young nut with hoi iostium and 
inserts an egg This hatches in about, ten days 
into a wnnklcd, legless, white giub, which feeds 
on tin* kernel Infested nuts often fall piema- 
turely When fully fed, the giub eats its way 
out of the nut whether on the giound oi still 
on the ticc-and buries lt-self in the soil, where 
it lemams in a larval condition all the winter, 
turning to a chrysalis the following spring. 
Treatment —(1) Removing piematuioly fallen 
nuts, (2) shaking the weevils down on to tailed 
boat (Is on a dull day, (If) good cultivation, 
which not only keeps the trees vigorous, but 
distuibs the hibernating weevil grubs 

L°* w.] 

Balanitis, inflammation of the glans penis, 
or such a condition of the organ as gives use to 
a dischaige fiom the external orifice. A simple 
lion-infectious mucous discharge, due to indi¬ 
gestion or other temporary causes, may pass 
under this title; or a serious infectious gonorrhoea 
may be meant, in the loose phraseology commonly 
employ ed, to denote mal-seci etions escaping from 
the sheath or adhering about the prepuce. The 
presence of sand-hke accumulations around the 
tuft of hair which distinguishes the bull and 
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4 . am trom ot her farm animals, may be suffi- The general health should be considered and 
■ iTmae for the production of glutinous or the diet reviewed, some change perhaps being 
muco-purulent matter; the existence of a poly- necessary. In the case of ruminants, the addi- 
pus or of fungoid growths on any portion of tion of linseed in one of its many forms may 
the penis or ‘yard’, or a specific infection con- prove helpful. A few saline doses are also re¬ 
tracted by intercourse with an infected cow. commended, sulphate of magnesia or soda being 
While any of the above causes may prove given the preference. Whatever the cause of 
annoying to the animal and depreciate his value, a discharge from the penis or its coverings, 
the last named is of serious import, and carry- there should be no sexual intercourse permitted 
mg heavy responsibilities to the owner of a stud until the attendant is quite satisfied of a perfect 
animal. recovery. [ 11 . l.J 

Entire horses suffer from balanitis, and a Baling Press. — The reduction of the cost 
profitable season is often lost to a travelling I of freight when transporting hay or straw, after 
stallion, or damages claimed against the pro- | it Inis been baled in a suitable press, well zepays 
pnetor for mares’ services 
lost through infection con¬ 
veyed in coitii. Itams are less 
often subject to this malady. 

Dogs arc fiequently found 
with chronic balanitis of a 
non-infectious type and due 
to dietetic errors. 

Treatment. — To discover 
the cause it will he necessaiy 
to withdraw the penis, east¬ 
ing the animal with ropes 
01 hobbles if necessary (see 
Oahtino), as there is no cer¬ 
tain May of distinguishing 
one halamtie discharge from 
another by the oidmaiy 
means at hand upon the 
farm, Befoie doing so, pic- 
paiation should lie made for 
syiinging out the sheath, 
and for seizing tin oigan to 
foieibly 'withdraw it. A 4- 
per-eent solution of carbolic 
acid or T-per-cent-borane- 
aeid lotion will he suitable, 
and a ball syringe is always 
to bo preieiml as needing 
one less hand to opeiate it 
than the instruments in com¬ 
mon use m houses. Some 
fine meal with which to dust 
tlu 1 hand and fingers will 

assist the opeiator to giasp <’<>i 1 *d Hay and Stiuw Press for IInml-powt>i 

find retain the penis, while 

gently hut continuously exercising traction upon tin* cost of pressing, and during recent years 
it until the muscle tires and Teleases it. Any the practice lias become a very general one. 
morbid growths or fungoid excrescences may Incidentally, the appearance of hay when thus 
then be scraped off and dressed with the anti- compressed is much improved. Tresses take 
septic lotion. The sheath should in such case many forms, and are made to he woiked by 
receive a final dressing of carbohzed oil or othei steam, horse, and manual powei, according to 
lubricant to make easy the passage of the ‘yard’ their foim and the capacity of their output, 
when any subsequent inflammation or swelling Some are made to compress hay cut out in 
might otherwise prove a lnndianee to its pio- trusses, and some loose hay. Straw presses 
tiusion and the passing of mine at the proper are made to compress in truss form, or m 
times. If no growth or apparent obsti action is hales of more pellet form. In Howard’s per- 
found, but the membrane wears an inflamed or petual baling press, the straw as it, comes from 
unhealthy look, an astringent injection maybe the threshing machine is haled automatically, the 
prescribed, such as 3 or 4 per cent sulphate of only attendant being the one man who passes 
zinc or acetate of lead, a portion being syringed the straw into the machine; though by using 
up the sheath daily until amendment is observed, a mechanical feeding arm or a circular con- 
Some cases prove obstinate, and will be best veyer, the straw is not handled from the time 
treated by changes in the astringent remedies the corn sheaves enter the threshing machine 
~ a copper solution one da>, zinc another, or a until the bales are formed; it is also suitable 
mixture of the three substances above named, for baling hay, making one of the most coal- 
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plete and effective machines used on the farm. 
Many efficient hand-power presses are in use, 
but probably Barford & Perkins’s combined hay 
and straw press (silver medal at the Darlington 
llnyal Show) is the best known; the ease with 
which it can be converted from one purpose to 
the other, and the simplicity of its working 
either as an ordinary hay-truss presser or (with 
guiding sides) as a full-length-stiaw trusser, 
making it equally convenient for either purpose. 

Wool-baling presses are also largely employed 
in baling wool for transport Pew of these are 
used in Britain, but in the great sheep bleeding 
countries south of the equator they are legalded 
as necessary 

Peat-moss presses are. employed to compress 
the upper layers of peat to be used as litter. 
Both mechanical and hydraulic pi esses aie used 
for this pin pose [w j. m j 

Balk _The onginal meaning of the word 

‘balk’ is an unploughed strip of land lying 
between two stiti lies 01 ridges of land (sehones) 
in an arable open common field (see Secbohm’s 
English Village Communities, p. -1) It was also 
used to designate dividing strips serving as 
boundaries between larger pieces of land called 
‘shots’ or ‘furlongs’ (quarenteme) whiih weie 
generally owned by different persons. It is 
now commonly used of any stup of waste oi 
unplotiulird land in a field [a j s J 

Balls. See Medicines, Administration ok 
Balls, Hair Balls, Concretions. 
Calves and lambs aie subject to the formation 
of hair halls in the stomach, sometimes attain¬ 
ing gieat. size, and becoming baldened by the 
formation of viscid mucus and atti action of 
waste mateiials, condensing into a hall 01 so- 
called stone, the composition of which may 
be* seen undci the title of Calculi oi Stones. 
Balls of hail are caused by animals licking 
one another or themselves a habit which 
would appear to he natuial, and only occa¬ 
sionally piodueing ill effects In the ease of 
mung calves and lambs, the ban oi wool may 
>e taken in while sucking, and the custom of 
good shepheids is to lemovc the loose stiands 
of wool which aie to he found in the legion of 
the uddei -a piaetiee known in diileient paits 
of the country as elattmg, belshmg, oi under- 
locking Wool left upon hurdles and hedges 
will sometimes he licked off by lambs for mere 
amusement, hut the risk of wool balling is 
undoubtedly greatly reduced by leaving none 
that can he accidentally taken in with the 
milk. Calves should not be given unstrained 
milk, for the loose hairs which have fallen into 
it have the same tendency as wool fibres to be 
converted into spherical bodies by the churn¬ 
ing motion of the stomach Balling is hardly 
ever know'll in the case of calves 1 mining with 
their motheis, as they Bike food at frequent 
short intervals, and have no remaining curds 
undigested from a previous meal - the most 
fruitful cause of scoui s and other forms of in¬ 
digestion in hand-real ed calves, who suffer from 
large meals and long intervals, given for the 
convenience of persons having charge of them. 

The symptoms of hair or wool balling in 
calves and lambs are loss of appetite or un¬ 


certain desire for food, with a disposition to 
fill out in the left side, a drummy condition 
being found at intervals, and apparently re¬ 
lieved when there is very little distension by 
food. If this tympany is of frequent recurrence, 
the probability is that the animal will not he 
worth rearing, but may be profitably consumed 
as veal or lamb, there being a market for even 
the youngest. Hair halls are occasionally found 
m the paunch of the adult beast when slaugh¬ 
tered. The subjects have been colicky and diffi¬ 
cult to fatten, hut a certain amount of accommo¬ 
dation lias been reached, and in some instances 
the halls have become smaller and harder, and 
taken up a position when* they have caused 
only slight inconvenience This subject will be 
again referred to under Stones and Calculi. 
Many hair balls are rejected, dropped from the 
mouth m the piocess of rumination—a method 
consistent with what we know of other creatures, 
which swallow' featheis and skins and subse¬ 
quently eject them as pellets, as do the buds of 
prey. 

Treatment of hair hailing is seldom success¬ 
ful Eloquent small doses of oil are believed 
by some to cause the passage or even the dis- 
i upturn of imperfectly formed balls, but it is 
piobablc that the temporary benefit derived 
is by the reduction of tympany or flatulence. 
Some amateur cattle doctors have claimed to 
cun* balling by the administration of a sprat 
oi herring, pushing it down the throat whole, 
and relying on the entanglement of the ball of 
hail or wool in the hones of the fish. [h. L ] 

Balsam. — The Balsam (Impatiens Jialxa- 
7 nuta) is an easily grown annual, useful either 
foi cultivation in the open aii, where it flowers 
freely in summer, or as a pot plant for the deco- 
iation of the conservatory. The seeds germinate 
q.-oikiy if sown in a little waimth, and by grow¬ 
ing plants under glass on till the end of May, 
and then planting them in a sunny border, they 
will grow to a laige size, quite a yaid high, and 
flown freely. They requite a well - man tiled 
soil and a iegulai supply of moisture, if grown 
m pots, a weekly dose of liquid cow manure is 
helpful Tliei e «u e varieties with double flowers. 
Anothei species of Impatiens that has a value in 
decorative gardening is I. Hoyle i, a Himalayan 
plant now naturalized in England, and fairly 
common in country gardens. It is useful for 
covering unsightly places or for producing an 
effect on the edge of a wood. [w. w.] 

Bamboo. —The mtieduction from Japan 
and the highlands of India of a number of 
plants of the Bamboo family lias been the 
means of adding a new and striking feature 
to British gardens For convenience they are 
all included in the genus Bambusa, but most 
of them belong to the genera Arundinaria and 
Bliyllostaehys. Altogether there are some fifty 
distinct kinds, but for ordinaly purposes a dozen 
of the most distinct and decorative will suffice. 
They are not particular as to soil, although the 
best plants are developed on a good well-manured 
loam; but they must have plenty of moisture, 
a position by the side of water being an ideal 
spot foi them. Tin* best time to transplant 
tliem is the month of May, when they are about 



Bamboo — Banana 


3 7 


to cast their leaves and start into new growth. 
At that time the largest masses may be trans¬ 
planted with safety. For purposes of propaga¬ 
tion the clumps may be cut up into any number 
of divisions and replanted: they soon recover 
and start into vigorous growth. A peculiarity 
of the Bamboo family is that of flowering when 
they reach a certain age, generally about thirty 
years. Under certain conditions a plant may 
develop an odd culm of flowers, but this is quite 
abnormal, and does not affect the statement that 
a bamboo raised from seeds lives for about thirty 
years before it flowers, seeds, and dies. The 
plant may be divided into a number of separate 
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pieces and these scattered over the country 
under different conditions, but it will not affect 
the time of flowering; wherever they are, what¬ 
ever the conditions in which they have developed, 
they will all flower at about the same time. 
Generally they seed freely, and a eiop of young 
plants is quickly obtained. The loss of large 
spe< miens through their flowering is keenly 
felt, but, on the other hand, there is no fear of 
such a catastrophe when the plants have been 
recently raised from seeds. 

A selection of the best Bamboos should in¬ 
clude the following.— /?, anceps.- Stems erect, 
8 ft. high, with rich green leaves. N. India. 
B. Falronen .—The most elegant of all the hardier 
Bamboos. It is particularly striking in the 
gardens of Cornwall and South Ireland, the 


graceful arching stems being over 20 ft. long, 
clothed with wire - like feathery branches and 
small pale-green leaves. N. India. B. fastuosa. 
—Stems 12 ft. or more high, short jointed, with 
leaves 6 in. long, 1 in. wide, bright-green above, 
whitish beneath. Japan. B. palmata .—A wide- 
spreading plant, the stems 4 to 6 ft. high, leaves 

1 ft. long and 4 in. wide; an excellent plant 
for cover. Japan. B. metake .—The commonest 
and hardiest. It has rather stiff stems about 
8 ft. high, leaves 9 in. by 1 ^ in.; another good 
cover plant. Japan B nitida has thin, grace¬ 
fully arched stems, purple when mature, 10 ft. 
long, carrying a plumose arrangement of small 
bright-green leaves. China. B. Simonn is a 
tall, graceful edition of B metake. A grand 
>lant to serve as a screen or shelter; excellent 
jy the side of a wood, especially where there is 
water. Japan. B Castilloms —Stems 8 ft high, 
yellow striped with green. Requires shelter, as 
also does B. aurea , which it closely resombles, 
except that the latter has green stems. B. 
flevuosa -- An elegant grower, with slightly 
zigzag stems 8 ft. long. China. B. Henoms .— 
Perhaps the handsomest of the Japanese kinds. 
It has stems 14 ft. long, gracefully arched 
with a plumose arrangement of wavy leaves. 
B. nu/ra —The black-stemmed Bamboo; rather 
teiidoi , is most at home in a large conservatory. 
Japan. /? vindi-glaucescem .—An elegant free 
grower, the stems often growing 18 ft. in length 
and foi tiling perfect fishing-rods. Japan. 

[w. w.] 

Bampton Nott. —A breed of sheep which 
existed fiom time immemorial in the district 
round Bampton In the first quarter of the 
19th renting, crossing with the Leicester began 
to be extensively practised, With the result that 
a considerable alteration and improvement was 
ejected, and the name of Devon Longwool came 
into vogue as affording a better description of 
the acquired characteristics of the breed. See 
Devon Lonowooi. 

Banana. - The Banana (Musa sapientum, 
L ) is a large herbaceous plant belonging to the 
nat ord Musacea* The stem, formed by the 
sheathing of the leaves, is from 10 to 25 ft. 
high (according to variety and climate), and is 
surmounted by a crown of leaves which mdi- 
| vidually often measure 7 to 10 ft. in length by 

2 ft in width. A large number of varieties are 
known, but botanists generally now believe 
that all belong to the same species, the differ¬ 
ences being duo to varying climatic conditions, 
soil, and methods of cultivation. The Plantain 
(Musa sapientum var. paradisiaca , L.) is a variety 
which does not develop sugar to the same extent 
as the dessert varieties, and is generally cooked 
as a vegetable. 

Originally a native of the East Tridies, the 
banana is now largely cultivated in the Tropics, 
especially in the West Indies, Costa Rica, the 
Canaries, and French Guiana, and although com¬ 
plete statistics are not available, it is estimated 
that in Jamaica alone about 40,000 ac. ace de¬ 
voted to its culture. 

Provided the climatic conditions are favour¬ 
able, the banana is capable of giving fair re¬ 
turns m almost any kind of soil, but the best 
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results are obtained from a warm, moist, rich 
loam. In establishing a banana plantation the 
land is first freed from weeds, well ploughed, 
and, where necessary, drained. The plant is 
propagated by means of suckers, of which twenty 
to twenty-five are often thrown out by the 
parent plant. The practice varies considerably, 
but generally not more than four suckers are 
allowed to remain with the parent plant, the 
rest being either destroyed or used foi replant¬ 
ing purposes The suckers used for propagation 
are planted in rows It to 18 ft apait, about 12 
to 14 ft. separating individual plants in the 
same row, and each sucker planted in a specially 
prepared hole 1 ft deep, and the soil firmly 
pressed down round the sucker. 


The financial returns from banana culture are 
good, and the following estimate, taken from 
West Indian Bulletin, 1905, shows how profit¬ 
able the industry is in the right hands:— 

Stalks per aero 339 

Gross sales per acre £27 1 3 

Cost of cultivation, &c. 0 18 G 

Profit £20~ 2 [) 

The land was weeded, ploughed, and harrowed 
seven times during the year, each individual 
plant foiked round the roots once during the 
yeai, and suekered regulaily. The price of raw 
land suitable for banana culture is to ,£10 
per acie. {Similar returns arc quoted from other 
localities, but such results are 



only possible where modern 
methods of cultivation an* em¬ 
ployed 

The banana has rapidly ad¬ 
vanced in public favour, and the 
reports from banana-growing 
countries have liici eased enoi- 
mnusly dui mg the last ten 
years * In 1905, 5,500,000 cwt. 
of the fiuit, having a monetaiy 
value of £‘2,(X)0,(X)0, were im¬ 
ported into Great Britain alone, 
the principal sources being 
Jamaica, the Canary Islands, 
and Costa Kica. 

In European countries the 
banana is principally used as a 
dessert fruit, but in the form of 
dried meal or flour it forms the 
staple diet of a large number 
of people in tropical countries. 
The ripe fruit itself is very 
nutritious, containing consider¬ 
able amounts of both protcids 


Leaves and Fiuit of tin* Banana {Musa xajnentum) 


and carbohydrates. Below is 


given an analysis (Church) of 


In the Canary Islands the young plants upon I the peeled ripe fruit*— 


their fruit in about twelve months aftei plant¬ 
ing; in French Guiana, ripe fruit is boine in 
ten months, and, on irrigated land well supplied 
with chemical manure, young sinkers left at¬ 
tached to the parent plant have been known to 
ripen fruit m four to five months 

The banana is a very exhausting crop, and it 
has been estimated that the lomoval of the fruit 
means an annual loss per acre of 495 lb of nitio- 
gen, 110 lb of phosphoric acid, 105(» lb potas¬ 
sium and sodium oxides, and 110 lb of lime 
On the best plantations this large annual loss 
of available plant food is made up by thorough 
cultivation and the addition of a suitable arti¬ 
ficial manure either alone or combined with 
farmyard manure. 

For export purposes the fiuit is cut green, 
and due allowance made for the length of the 
voyage. Great care is necessary m packing, 
very slight bruises spoiling the fruit, and in 
most cases the hunch is wrapped in cotton wool 
and packed in specially constructed crates. The 
‘season’ may be lengthened by retarding the 
ripening of the fruit, special pruning being re¬ 
sorted to for this purpose. 


Water 73 9 per cent 

Albumen 4 8 ,, 

Sugar and pec lose 19 7 ,, 

Fat 0 0 

Cellulose 0 2 ,, 

Mineral matter 0 8 ,, 

Excellent biscuits may be made from the 
meal, but it is not suitable for making into 
bread. Leuschor (Tropical Agriculturist, 1904) 
gives the following as the composition of good 
banana meal:— 


Watei 

15*00 

Starch and dextrin 

73*92 

Fatty matter 

1 14 

Albumen 

3*27 

Fibie, colouring matter, &c 

4*48 

Ash 

2*19 


The same author states that the best method 
for making the meal is as follows:—The green 
bananas are plunged into water at a tempera¬ 
ture of 80 n C. and allowed to remain for four to 
five minutes On cooling they are peeled and 
placed in a vacuum dryer provided with stirrers 
which alternate and move between fixed knives. 
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When withdrawn from the dryer the treated 
bananas have the appearance of coarse flour. 
The flour is thrown into a mechanical sieve of 
120 mesh, and all material not passing through 
returned to a suitable null until fine enough. 

The fibre obtained from the banana is of local 
linpoi lance only, and is puncipally used for 
making into cordage and coarse canvas Manilla 
hemp is obtained fiom a i loscly allied species 
(J/. tevtdi.% Nees). [h. w.] 

Bands. See Harvesting. 

Bane. — Under the name of banc several 
diseases are referred to among old wntcis, and 
the term lingers in districts of Britain, but with 
ho many different meanings that we piefcr to 
assign it to that commonest use of the word 
as applied to rot, liver rot, or fluke in sheep 
(see Liver Fluke) [u l] 

Banebcrry (Avtmi *}nc*tla) — This is a 
poisonous plant of the Buttercup older (Kanun- 
culaee.e), of very lare oc rurrenee, being found 
only in bushy mountainous districts in the 
noifch of England Baneberiv is a tall peien- 
nial heib with compound pinnate leaves It 
bears spikes of white flowers in May and June, 
and later the berries appeal as egg-shaped black 
bodies about A m. long [ \. n m‘a.J 

Bang or Bhang;. —This is a narcotic and 
intoxicating Indian piepaiation of the dried 
leaves of the common hemp plant, which yields, 
as well as bang (or hashish), the fibres foi 
hempen ropes, and the hemp seed for cage birds 
The narcotic principle is contained in a gum 
lesin secieted by glands distributed all ovei the 
plant, over stem, leaf, and flower Hie quantity 
of gum icsm produced depends on the tem¬ 
perature at which the hemp plant is grown. 
In warm countries, for example in India and 
Arabia, the quantity of narcotic resin is exces¬ 
sive. The intoxicating principle m the resin 
is cannabene and its compounds, [a. n. m‘a.] 
Banking;. — The functions of banks are 
diverse and varied. The offices which they 
perform depend a great deal upon the services 
which are required from them. Thus the duties 
of the Bank of England differ widely fiom those 
of a Raiffeisen bank. In early times in this 
counti y, banking was confined to the safe custody 
of valuables and the negotiating of loans, if the 
latter class of work may be termed banking 
By the end (if the 18th century a considerable 
volume of paper money pledging the eicdit of 
banks ( i.e . Lank notes) was circulating in this 
country. A fear of its inflating prices, and 
causing the ultimate collapse of the Banks, and 
ruining note holders and depositors, led to the 
adoption of the famous Bank Act of 1844. This 
Act regulated the note issue and provided foi 
its contraction. Probably great currency strin¬ 
gency would have resulted long before the end 
of the 19th century but for the development of 
the cheque, which, if not certified, is not techni¬ 
cally the kind ofpapcr money wliieli the Bank 
Act curtailed. The banks cause an enormous 
economy of the currency by settling an almost 
inconceivable mass of debts by tlie simple device 
of bookkeeping. This process is known as the 
cancellation of indebtedness. Thus A and B 
have accounts at the same bank, and A pays 


B a sum of .£50 with a cheque. No currency 
changes hands. B simply pays in the cheque to 
the bank, and credit for .£50 is transferred from 
A’s to B’s account. Through local clearing¬ 
houses, or the Loudon clearing-house, the same 
system may be applied to money transactions 
between people belonging to different banks. 
All deposit banks are directly, or indirectly by 
agents, represented on the London eieaiing- 
liouse. Though small cheques are lapidly be¬ 
coming moie common, w’ages art* very seldom 
paid by cheque. Hence m agricultuio, wdien 
the aggregate wages paid are high, vast sums 
of cash must be told off for use m the rural 
jmits. Aggiegate wages sue at their highest 
point about harvest, time The attraction of 
i cash from London to meet the expenses m- 
! volved m getting in the harvest, is known as 
the autumn dram During this diain the ic- 
serve of the Bank of England naturally sinks, 
but soon after it rises again as the money, 
through pmelmsesfrom shops, finds its wav back 
to the bank Another service wlmh hanks pei- 
fonn for agriculture and the businesses engaged 
in dealing m agilcultural produce is the Joan of 
capital temporarily, m the form of oveuliafts, 

I in periods of the \ear when the outgoings of 
j those businesses normally exceed receipts. Banks 
j also, or institutions closely associated with them, 
j anticipate tin* receipts of these businesses by 
j discounting bills when sides au* not foi cash. 
In view of this function of financing agriculture, 
and other economic activities, it is important 
that the rate of interest foi temporary accom¬ 
modation should be* fairly steady This late 
depends ultimately on the rate of the Bank of 
England, and the late of the Bank of England 
depends upon its resei ve. The reserve fluctuates 
with the state of foreign trade, and also with 
the need for gold temporarily all the woild over, 
as the Bank of England is the only bank in the 
world winch invariably pays gold on demand. 
The shifting of harvests in other countries than 
England frequently affects oui reserve, but 
regular pci iodic drains the nature of which is 
well knowm arc not very disturbing. Theie has 
been an agitation for some time in this country 
to strengthen the leseivc of the Bank of Eng¬ 
land in order to pi event those unreasonable 
fluctuations m the rate* of interest on short loans 
which are so damaging to trade. Agricultural 
interests arc* less seriously affected by them than 
other interests. [s j v ] 

Banks, Agricultural.— By Agricultural 
Banks, people at the pi esent time as a rule under¬ 
stand co-operative banks of a more or less dis¬ 
tinct type, which experience abroad has shown 
to be better qualified than any other institution 
to supply agriculture with cheap and convenient 
credit for the supply of working capital. There 
are other means of providing working capital 
for agriculture; there are even other agricul¬ 
tural banks. Australian governments furnish 
farmers with advances from public: funds. The 
Indian Government has long assisted native 
cultivators by means of takavi loans, which are 
State-granted advances recoverable by revenue 
officers. The Egyptian Government has richly 
endowed its own modern agricultural bank, 
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which ia a capitalist institution founded for that 
special purpose. There is no denying that all 
these institutions have done some good; but it 
is a limited and second-rate good. It has not 
produced any of the educational, thrift-engender¬ 
ing, capital-creating results that co-operative 
banks have to show to their credit. And it is 
very much to be questioned if such institutions 
— which, it will be well to lemeniber, deal out 
tax -payers’ money—can supply anything like 
the volume of cash which would be required 
under such development of tin* use of credit for | 
agricultural purposes as in the public interest j 
certainly seems aesitable. There is, on the other j 
hand, potentially no limit to the command of I 
cash by co-operative banks For they create | 
flesh resources con< ui i entlv with their own ! 
growth 

It may be well to premise heie that the term 
agricultural banks, howevei convenient, is really 
a misnomer, and therefore apt to mislead The 
foieign nations from whom we are endeavouring ! 
to borrow the institution speak of ‘inial’ banks j 
--land.hr/ir Darlchnskassen, caisscs ramies, , 
casse nnah ’—leasonably enough, because it is I 
the country surroundings, coupled with the 
peculiar organization of eountiy society, which 
make one of the systems coming undei eon- | 
sideration which would not, indeed, be praeti- | 
cable anywheie else desirable undei such eir- J 
eumstam 1,1 The particular calling, on the otlioi | 
hand, has nothing to do with the matter. A J 
bank once stai ted must be open to all tailings 
And, indeed, the gioatei is the diversity of ! 
callings lepiesented among its members, the 
bioader accordingly is its basis, the stronger , 
and the more stable is the superstructure likely i 
to be, and the furthei will the same quantity of ' 
money go Foi amid a variety of callings the 
tempoiary o\eitlow of one calling will balance i 
the tempoiaiy slackness of anotliei , want and 
supply will bo equalized Theiefoie, really, tin* 
less puiely agricultural 0111 bank is, the bettoi 
service will it, be able to lender to agiieultuic j 

Fill thermoie, the‘ruial'system asfoieigneis 
h.ivo called it is by no means the only one 
adapted for the service of agiienlturc It, is 
tine that it is specially marked out foi <ountiy r 
use, and would be possible nowhere else Hut* 
it does not follow that, in country distuets it is 
the only system applicable. It, has this in its 
favotu, that it, can stoop down to the very i 
humblest wants Also, it is more educating 
than any other, and has thereby endeared itself 
remarkably to plnlanthiopists, whose suppoit | 
in a great measure accounts foi its sumss and j 
piospeiity Howevei, it is not adapted foi 
dealing out large sums Yci y much moie , 
money really has been made available for agn- 
culture by means of eieilit, by other banks, ; 
and foi large farmeis other methods, command¬ 
ing larger means, may be held to be preferable, 
if not imperative 

The task which banks intended to minister 
to agriculture find set to them is mainly this 
to render secuiity which is at present only latent 
or not used—really unusable, as the maiket is 
organized easily serviceable for purposes of 
credit. There can, of course, be no credit with¬ 


out security. Therefore it is wide of the mark, 
when endeavouring to organize agricultural 
credit, so to call it, to begin wdtli the provision 
of funds. Find the security, and the funds will 
come of themselves. Capital is ever eager to 
find investment; but security there must be. 

Now security agriculture, without question, 
has to offer; but it does not hold it in a market¬ 
able shape. Its security in most cases is not 
i such as a bank would understand, or be willing 
! to lend money upon. The merchant or the 
manufacturer has his business capital invested 
in lus buildings and his goods. It is easy to 
ascertain what these are worth. If he draws 
on his banker for the value of a parcel of goods, 
the banker knows that the goods are there, in 
a maiketable shape, and what they represent. 
The faimei’s outlay and goodwill he is quite 
unable to appraise — and if he could appraise 
them he would be unable to seize them, except 
by some more or less costly", troublesome, or at 
anv rate objectionable process, as, for instance, 
under a bill of sale The small cultivator’s 
assets the banker is altogether at a loss to esti¬ 
mate 

That is not all The merchant and the manu¬ 
facturer want their credit only" for short terms, 
winch is convenient, to the bankei. lie abhors 
long investments. These men tin n over their 
outlay in very little time, and so three months 
credit will suffice The farmer never knows 
with certainty when his return will come in. 
His crops ripen only T once a year. And the fiist 
ripening may be a failure It would embanass 
instead of helping him, if he had to tax other 
resources in older to observe Ins teims in lespect 
of a debt levied fora paiticular pui pose. The 
mcichant and the manufacturer use then credit 
to embark in routines out of the \eiy pioceeds 
ot vvhnli to repay it The faimet has a right 
to l»e plated in the same position 

Then there is the difficulty of business usages. 
Tht 1 bankei is not ust k d to the farmei’s ways, 
noi the faimei to the banker’s. In matteis of 
business the two may be saitl to speak dilleient 
languages If the faimei and the small culti¬ 
vate! aie to be helped, it will have to lie by the 
intei position of men who understand their lan¬ 
guage and then case, and whom in their turn 
they themselves can understand 

And lastly", there is the question of distance. 
The small cultivator cannot be expei ted to trudge 
a long way into town to ask foi the few pounds 
that h<* wants That would mean a loss of pre¬ 
cious time lb* <annot go to the bank; accord¬ 
ingly the bank will have to be brought to him 
m lus village, whole lie can visit it on Ins way 
to oi fiom lus wan k 

All these dilliculties seem to make assis¬ 
tance otliei wise than by co-operative methods 
I hopeless. Co-opeiation means that men be- 
1 come their own bankers and serve out their 
j own credit to themselves Under such con- 
| ditions tlie difficulties of method instanced 
vanish These men can adapt their methods to 
i their own peculiar wants They will have tlicir 
, own men, men of their own choice, tlicir own 
i class, with familiar fates, capable of judging of 
1 tlicir cases, to deal with across the counter. 
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They will be able to set up their little bank 
wherever it pleases them, ana is most convenient 
for themselves. And they may expect to adapt 
their collective business, gathered together like 
unmanageable trickling little rills into a large 
conductible river, to the established require¬ 
ments of the great market. Janus-like, their 
bank will bear two faces—one a veritable farmer’s 
face, turned to themselves, the other a business 
man’s face, turned to the business world 

With the combined resources of all its mem¬ 
bers at its back, the bank will furthermore be 
in a position to present to people who trust it 
with their money sufficiently substantial guar¬ 
antees for the engagements entered into. And, 
as a co-operative body, it will be in a position 
to make itself answerable for its members’ j 
engagements, because it possesses the power j 
over those to whom it retails its credit to hold 
them to tlicir duty. Such power, which is really 
the unknown quantitj' sought for in the pro¬ 
blem, an outsider does not possess. Hence the 
impossibility of his doing the business required 
There is a gulf between capital and agricultural 
want, which only the creation of a composite 
body composed of agricultural units can bridge , 
over, by placing itself as a substantial pier be- , 
tween the two sides of the gulf, rendering 
bridge-building easy. I 

The power which a co-operative bank possesses 
to hold customers to their duty is really of far j 
greater importance than the meie faggoting I 
together of funds or liability for collective ! 
pledging Those funds and those liabilities , 
stand for something, no doubt And good prae- j 
tiee ought to add to them steadily, rapidly, and 
continually, pioducing something still more | 
solid. However, after all, they represent only 
a ‘collateral’ security, a pledge to be held in 
reserve. The main security which the bank 
can give is the security which itself takes, the 
means with which it endows itself to exact full 
and prompt repayment. Publicity will make 
such security understood. Hence publicity 
ought to be studied ; but the first object of a 
bank created for such a purpose as we here have 
in view must be to ensure security for itself, to 
invest itself with ample power to recover fiom 
those with whom it deals. 

There are means for ensuring this which are 
common to all systems employed In the first 
place, there is the undertaking to trust only 
members of the bank itself with credit That 
enables the bank to protect itself by selecting 
its members with wire. Next, there is the safe- 

g uard of ascertaining to what extent each mem- 
er may be lent to, otherwise than in return i 
foi specific security. There is the safeguard of 
enquiry into the object and the legitimacy of j 
the loan asked. There is, of course, the safe- ' 
guard of special—though it be only personal— 
security taken in each case. And lastly, theie 
is the security of carefully cheeking each opera¬ 
tion, of watching each loan, of leaving nothing 
unexaimned, which is in truth as the life-blood 
to the institution. 

We will see how these principles can be, and 
have been, applied in practice There are, 
broadly speaking, only two distinct systems in 


I existence, each of which is good in itself and 
very serviceable in its proper place, but which 
! w r ill not blend with advantage. The one is 
identified with Schulze-Helitzsch, the first or- 
j ganizer of co-operative credit, and his Italian 
j pupil M. Luzzatti; the other with Raiffeisen. 
| The difference between the two is very marked. 
i Schulze-Hclitzsch and M. Luzzatti make, in 
substance, a more or less considerable share 
capital the foundation of their system, and aim, 
more particularly Schulze-Delitzsch, at its rapid 
, and material increase. Their peculiar concep¬ 
tion of a co-operative bank is in truth that of a 
business bank on a reduced scale, with less 
capital, which will suffice for it, because, dealing 
only with selected customers, interested as mem¬ 
bers, it has an assured market, the requirements 
of which it can foresee, and also a smaller risk 
of bad debts, but with more painstaking to 
make up for the smaller command of cash, and 
doing m the main ordinary banking business 
with the avoidance only of what is speculative. 
Schulze-Delitzscli laid particular stress on the 
accumulation of a large capital belonging to 
the bank or to its members, in any case m the 
bank’s hands. Hence he insisted upon very 
substantial shares, ranging from <£15 upwards 
to £'50, the value of which might, indeed, be 
paid up by easy instalments. The object of this 
was to compel the holder to continued saving, 
by whuh to cieate a small capital. No doubt 
those huge shares have advantages of their 
own However, M. Luzzatti’s piinciple of mak¬ 
ing the shares small, but requiring their value 
to be paid up within little time, appears to bo 
more in liaimony with modern business liabits. 
Additional shares may, of course, be subse- 
I quontly taken up. There is another marked 
| diffci enco between the two systems represent- 
! mg essentially the same principle, and that is 
that Schulze-1 >elitzsch, although admitting the 
! matter to involve no question of principle, gave 
a decided preference to unlimited liability over 
limited, avowedly as a means of obtaining a 
larger credit, whereas M Luzzatti insisted upon 
liability being limited to the value of the share. 
The advantages of unlimited liability in this 
application, in times of tight money, arc not to 
be questioned; but they are outweighed by dis¬ 
advantages, one of which is, that in such appli- 
■ cation the presence of unlimited liability is apt 
not to be fully realized by those who undertake 
it 

However, be the share capital created ever 
so substantial, within the limits which the very 
' oiganization of a co-operative bank imposes, 
and he it supplemented by a reserve fund ever 
so laige—in some instances the reserve fund 
considerably exceeds the share capital in amount 
— the main security given by the bank will still 
have to be its own conduct of its business, that 
is, above all things, its capacity for recovering 
its ci edits The particular safeguards to be 
adopted to ensure this have already been re¬ 
ferred to The selection of members need not 
be excessively stringent, but it should be ade¬ 
quate; the enquiry into the object of the loans 
need not be very minute, but it should establish 
the presumption that the demand is legitimate. 
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The valuation of members for credit purposes, 
on the other hand, is m tins case of veiy great 
importance, and should be very carefully at¬ 
tended to. And, no mattei whether the credit 
given be kept strictly within the limits laid 
down or be permitted to exceed it, it will always 
be w T ell to take secuiity, which should by pre¬ 
ference bo personal, and" is in this case generally 
given in the shape of an acceptance backed by 
one or as many suieties as the bank may judge 
sufficient to make the backing adequate Some 
bankH allow the shares themselves to serve as 
security, some even giant unsecured ctedit m 
excess of the value of the shaie, holding election 
to stand for some moral seruiity In Geimany 1 
some hanks grant substantial riedits without 
soeunty That is often very convenient, and ! 
there does not appear to have been much harm 
resulting fiom it But it is not a good practice 
For taking the shaie as pledge means a risk of 
having to seize it, which might conceivably leave 
the hank m the last stage 1 all shares and no J 
cash. Such dangei should under all meum- 
stances be guarded against This may he done 
by providing that if notice should be given of 
withdrawal of a certain proportion of shares— 
Ray, one-fouith or one-third (wherever shares 
aie made withdrawable, which they are not at 
present in this country under the industrial 
and Provident. Societies Act)—a general meet- ■ 
ing should at once be summoned to decide ll the , 
bank is to go on oi not. To arrive at the credit i 
value of members there is always a special com¬ 
mittee, Einachatzuitt/sromm ission, or vonntato dt 
sconto, winch maiks down the cicdit value of 
each member m a book. That book is kept 
strictly private, in the hands of the manageis, 
and is of course revised from time to tune 
[There must be a special committee foi assessing 
the credit value of committee men] As a ic- 
cord of the loan the acceptance lias been found 
particularly useful, because it is very binding, 
and also because it may, in ease of need, be passed 
on to another hank foi securing more money. 
For cm rent accounts, which have become very 
common, an acceptance is still asked for as an 
effective means of binding the borrower. Since 
transactions aie likely to be many, and more or 
less commercial in charaetei, it is usual to keep 
a record of every transaction, with a register of 
names, whether of members or others (acting 
assumedly as endorsers), showing how evei vone 
has conducted himself. Tins is useful as a guide 
for further business Although the acceptance 
is the favourite foi m of transaction, every other 
form recognized in banking may be, and is, 
practised. That is simply a matter of conveni¬ 
ence. But it is well to make the credit personal, 
because pledges, whatever they be, are apt to 
prove inconvenient; and when they take the 
shape of mortgages, they may become sources 
of serious embarrassment. Acceptance credit is 
never granted for more than three months at 
a time, but it is very commonly renewed, so as 
to bring it within the range of what is useful 
for agriculture. A favourite method for extend¬ 
ing the time is to renew the acceptance, when 
wanted, ten times, on condition of one-tenth of 
the principal being repaid every quarter. But 


even this limit is not unfrequently exceeded, 
and loans have been known to run on, in special 
warrantable cases, for ten years and more. Cur¬ 
rent accounts are, as a rule, allowed to run a 
twelvemonth at a time, subject to renewal. 

The organization of the bank is specially de¬ 
vised to ensuie careful checking. The general 
meeting elects the committee of management, 
which, where required, appoints sub-committees, 
and which, m Germany, appoints (and may dis¬ 
charge) the actual managers, three in number, 
who are salaried Once nominated, these men 
really adimmstei the bank almost independently 
m the first instance, but with the observance of 
proper safeguards, one of which is that no trans¬ 
action shall be held valid without the signature 
of two of them, so as to compel them to check 
one another Although the three have different 
offices assigned to them, they may in each re- 
pla< e one anothei The three manageis report 
iolleetively eveiy x oar to the goneial meeting 
on the affairs of the bank The committee’s 
office is t.<> lay down— subje<t to the rules and 
to any resolution passed by the geneial meeting 
—regulations to govern the administration of 
the bank, and to overhaul cvoiything that the 
manageis do, at least once eveiy three months. 
Such examination is not intended as a meie 
audit, although auditing no doubt forms part of 
it, and in view of the growing volume of the 
business it is lightly becoming common in the 
larger banks to appoint a skilled accountant to 
act under the committee, so as to take the audit¬ 
ing pi opei off then hands But the main object 
of the enquiry is to examine into the legitimacy 
and propnety of the managers’ administration. 

, That is a secui lty for the sliaieliolders, to whom, 
like the managers, tin* committee report annu¬ 
ally And it is necessary Foi one of the funda- 
j mental lules of a bank of this sort is, that every 
impiopei risk should be scrupulously excluded. 
In difficult eases the managers are allowed to 
request instructions fiom the committee • and 
foi dealing with certain administrative matters 
the two bodies may sit in common A still 
further examination by examiners appointed by 
the l'moil of societies, whose exponent e covets 
a widei range, has become obligatory, and is 
distinctly useful as a means of security and a 
eiedential to the public, though its value is not 
quite the same as that of the examination by 
the committee In Geimany the members of 
the committee aie remunerated In Italy they 
are expected to sene without remuneration, 
and, m addition, three of them (with two more 
to act as substitutes) are called upon to do for a 
.}eai at a time the most responsible part of the 
work of the Get man managers—though there 
aie salaried managers as woll for the execu¬ 
tive routine work—one being required to be in 
attendance every day. No transaction is valid 
| without Ins signature. That secures to a fuller 
extent real searching examination of the man¬ 
agers’ acts by the committee. For a mere quai- 
terly inspection is apt to become perfunctory 
when business grows heavy; and that is a dis¬ 
tinct source of danger. Whatever few mishaps 
have occurred in Germany are as a rule trace¬ 
able to neglect by the committee or ‘Council 
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of Supervision 7 {AufaicMsrat) as an examining 
body. 

Thus organized, as here very briefly described, 
co-operative banks have rendered inestimable 
service to agriculture. They have dealt out 
large sums, and in the main recovered them 
safely. Their business is, generally speaking, 
commercial, and presupposes the presence of 
some ready money. As a rule they are not 
purely agricultural, but, on the contrary, carry 
on a substantial amount of lion-agricultural busi¬ 
ness together with the agricultural, by which 
blending agriculture distinctly is the gainer, 
because the considerable bulk of n<>n-agiieui- 
tural business passing through the bank, with 
its quick returns, enables the lattei far better 
to provide for the needs of agricultnie with its 
slow returns. The volume of lion-agricultural 
business may be said to carry the agricultural 
along with it. However, some of the small 
banks are purely rural, if not purely agncul- 
tural And these lattei minister to the humble 
wants of small cultivators and village tradesmen 
in a thoroughly familial way, drawing people 
together and awakening a sense of community 
of interests. They attract deposits freelv, and so 
supply themselves with cash for their business 
in its most desirable way. The great banks of 
Cremona, Lodi, Rovigo, Augsburg, Coscl, Tnster- 
burg, on the other hand, do a very substantial 
business, the Italian banks mainly with tenant 
farmers, many of them in a huge way of busi¬ 
ness, farming 800 to 1000 ac. 

The Raiffeisen system is totally different Its 
aim is not to do business but to help. Of course 
the help given must be businesslike, or it could 
not continue. But the first, object pm sued is 
to help those who sutler from lack of credit, 
down to the very poorest, the person who may 
not have a penny to oiler in com, though he 
must be able to offer his neighbours’ belief in 
bis honesty. If he has that, provided always 
that he can show an opportunity for turning 
his loan to good account, he is not sent away 
Hence the necessity of taking even extreme 
poverty into account in the construction of the 
system; and, as a natuial consequence of that, 
a general smallness and humbleness of tilings 
in each particular bank. A substantial man 
may find it more convenient to deal elsewhere 
But a substantial bank could not give the help 
which a Raifleiscn hank actually brings to the 
small cultivator. And a host of such small 
hanks, covering among them the area of a large 
one, in this way do a vast amount of good, if 
not positively as large in substance, more bene¬ 
ficent in its division and penetration. 

Poverty being accepted as a condition which 
has to be taken into account, it follows that 
no tax can be levied upon incoming members— 
in Raiffeisen's ideal conception, not a penny of 
share capital, not a penny of entrance fee. The 
system, so it may at once be stated, is intended 
for small rural-districts only, in which there is 
a stable, scarcely changing population, every¬ 
body being more or less fixed to the soil, every¬ 
body more or less known to his neighbours and 
perpetually under his neighbours eyes and ob¬ 
servation, so that his conduct and movements 


are automatically watched. Under such circum¬ 
stances, with only small demands for cash coming 
in, in a way that cannot cause serious embar¬ 
rassment, the necessity of till money becomes 
reduced to a minimum, and, once a means has 
been found of tapping the cash maiket, the 
common liability of all membeis suffices for all 
purposes. 

Only that liability must be unlimited, un¬ 
limited for everyone--m the first place, because 
otherwise there would be nothing to offer to the 
lender that would satisfy him ; and in the second 
—which is even moie important—because with¬ 
out it the spungs of the peculiar machinery 
upon which the smooth working of the entire 
j apparatus necessarily depends, could not he kept 
1 in working condition The bank advisedly fore¬ 
goes reliance on money - in order to be able to 
j assist the poor It neeessanly must find a 
j substitute to secure not only its oieditors but 
itself; and that substitute is to be found in 
I vigilance, the searching, trying, and watching 
j of every tase, everyone watching for the com- 
| moil good. Far more than in the other ease 
j already spoken of, accordingly, will the bank 
have to be careful in the selection of its mem- 
beis. Hence it. is a mistake to advise banks, ns 
I is sometimes done among nova es to co-opciative 
banking, to send about canvassing for members. 
h>uite the reverse The bank should be ex¬ 
tremely chary m its acceptance of candidates— 
i send them away till they ((inform to its lules 
of morality and honesty That accounts for 
the almost, marvellous power, such as lias been 
publicly acknowledged moie than once by minis¬ 
ters of State, judges of the district, and pr tests 
and clergy, which these banks have been found 
to exeieise as agents of moral as well as busi¬ 
ness education. The hank has something to 
oiler which is valuable to people. The people 
find themselves rejected because they are not 
good enough. There is no more powerful in¬ 
ducement for them to mend their ways And 
in thousands of eases they have done so. The 
hank cannot accept people whom it cannot trust. 
For every member is a possible borrower, a 
possible administrator, a guarantor. Therefore 
good quality must be insisted upon. And who 
would be careful to insist upon such if lie were 
not taught to realize by unlimited liability that 
for any misdoing of the person in question he 
himself would he called to account? So, again, 
it is with applications for loans Under this 
system, under which there is none or only a 
veiy insignificant share capital, each loan must 
be made to act as security for itself. It is made 
so by very careful examination of its legitimacy 
and propriety, and its promise of reproducing 
itself. Provided that the employment is a com¬ 
mendable one under the circumstances and in 
the case of the particular person, the applicant 
is to have all the money that he wants, and for 
as long as he requires it to enable him to repay 
it out of its own return. But to such employ¬ 
ment and none other will he remain tied down. 
And failure to employ the money as was agreed 
upon, or to observe otherwise the terms im¬ 
posed, will bring down upon him the summary 
calling in of the loan at very short notice. This 
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may Hound harsh on first hearing; however, it 
is only reasonable and under the circumstances 
necessary. And it is what the late J)uke of 
Argyll so particularly commended, writing as 
a comment upon it. ‘Your system of strict 
payments and watching the loan is admirable*. 
Well might a Scotchman express his appioval 
of the system, because it, embodies in a nioie 
opularized form the very same principle which 
as helped so largely to make Scotland prosper¬ 
ous, the principle of Scotch ‘cash credit*. But 
who can be expected to exercise the proper appli¬ 
cation in watching the loan if he is not prompted 
to it by the certainty that the borrower’s de¬ 
fault will be Ins own loss 9 Vigilance should be 
carried further. With the one exception of the 
separate accounts in the deposit departments, 
too much of what is going on in the bank can¬ 
not be made known among members. Publi¬ 
city keeps the institution sound By it the 
machinery becomes animate and endowed with 
eyes and ears at all points And thus unlimited 
liability is made to apply an effective correc¬ 
tive to its own danger. You cannot exclude 
anyone from it There is a desire observable 
to exempt wealthy members The scheme ad¬ 
visedly favours the admission of better-to-do 
members; m fact it almost counts upon their 
presence. That makes things so very much 
easier. And it is one of the distinctive glories 
of this scheme that it, enables such people to 
give useful help without any feai of their demo¬ 
ralizing their neighbours with gifts Of ionise 
the unlimited liability of a number of poor men 
would still lepiesent something that might be 
ottered as senility, mine particularly because 
every one playing his conuades false would be 
made to sutler for it, at then bands But a 
wealthier man coming among the pool brings 
with him a vciy substantial and welcome eontii 
but,ion of fresh security to increase the common 
stock, which is all the mole acceptable because 
it is likely to be found more maiketable How- 
evei, he is not wanted as a men* endorsing 
drone Ills business capacity, expenence, and 
knowledge of the w r oild are wanted m the bank 
quite as much as his liability for money In 
fairness the wealthiei section of the members 
are always given lepresentation on the govern¬ 
ing bodies. Such representation piovides them 
with a sure protection for their own interests, 
together with the common interests of the bank 
These are protected already, it is true, by the 
strict limitation of the lending poweis entrusted 
to the committee, which should always be im¬ 
posed by resolution of the general meeting— 
restricting the credit allowable to any one indi¬ 
vidual, and also the ciedit allowable altogether 
Such measure effectively converts what, to the 
outside world is advisedly unlimited liability, 
into very strictly limited liability inside. How¬ 
ever, members may still further protect them¬ 
selves by giving notice of instant withdrawal 
from the bank upon any risky piece of business 
appearing likely to be carried out. It is to the 
interest of the bank, in w'luch safety must be 
the paramount consideration, that it should not 
be. Members have a right to go out at any 
time, and by such act to shake of! concurrently 


| all liability in respect of engagements not already 
incurred. Whatever has already been incurred 
ought to be known to them. Hence they have 
their safety in their own keeping. The bank, 
wanting security, is not likely to let a wealthy 
member go out for the sake of questionable busi¬ 
ness. Thus by the action of the wealthy man 
will the bank be kept safe. But it would not be 
so, if unlimited liability did not put the wealthy 
person effectively on the qui vive. While people 
are vigilant, nothing can go wrong. Therefore 
vigilance cannot be puichased at too high a 
price. 

What has thus far been said will explain why 
Raiffeisen, while making the unlimited liability 
of all members imperative in his organization, 
should at the same time have insisted so inexor¬ 
ably upon the smallness of the district to be 
served as a second essential condition for his 
banks. Hisoiganization actually requites small¬ 
ness Jn a huge district the necessary touch 
with and knowledge of one another could not 
be secured, business could not be sufficiently 
watched, things could not be made sufficiently 
public. Accoidingly large districts are ruled 
out of the question. 

Raiffeisen’s fluid essential point is as fully 
justified He insists upon entire gratuity of 
seiMces given His demand really goes further. 
His is a souety of potentially poor people, who 
are to buy accessibility of credit with services 
in lieu of money, tlieieby to secure, not piofita, 
but a common credit service, open and profit¬ 
able to all, at as cheap a rate of interest as 
may prove practicable. Accordingly there must 
be no opportunity ottered for pelf, because pelf 
might be made to mean «i temptation to prefer 
one’s own liiteiest to the common good Money 
is indeed t,o be got into the bank, there to be¬ 
come a rock of safety. That is what the bank 
is to work for, in order to become more indepen¬ 
dent and more useful. Howevei, the treasure 
ieared up is to be held in common, inalienable, 
indivisible No moinbei must have a possible 
peisonal claim in it The prospect, of sharing 
out might tempt covetous peisons to wreck the 
bank foi the sake of the spoils. Accordingly no 
man must be allowed a light, to touch it. It 
may be chawn upon as a reserve; it may be¬ 
come a substantial working fund, supplying 
cheaper mom*} But it must not go to enrich 
a single individual. For something like the 
same icason si 1 a res were disallowed, at any rate 
»aitlj m oidei that tlieie might be no possi- 
uht> of dividend. Dividend might mean an 
antagonism of mteiest between supplier and 
bouowei of money And, once moie, services 
weie made to be given gratuitously, in order 
that no oftnei may be under temptation to show 
fa\oui to boi rowers under threat of not being 
gneii a vote for a position which would be 
woitli so much to him. Only the secretary 
or cashier—‘accountant 1 is the coireet Gennaii 
title — is allowed a small stipend. And as a 
consequence he must not have any say in the 
bestowal of money. He is not eligible to any 
responsible office, but resti icted to puiely minis¬ 
terial functions. 

In respect of organization these banks are 
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thoroughly democratic. Voting is made abso¬ 
lutely equal among members, and the general 
meeting exercises supreme authority. The com¬ 
mittee is elected, ana it should be small. There 
can be no greater mistake than to make the 
committee unwieldy or deprive it of the capacity 
for prompt action. A loan may conceivably be 
wanted on the very day, and although that must 
be deemed to be an exceptional case, it must be 
provided for. Five is a good number; in very 
small banks three will be sufficient. Raiffeisen 
used to say that as soon as there was a chair¬ 
man and an ‘accountant’ the bank might begin 
work. He made the chairman of the bank 
elected by members generally, and presiding 
over the committee e.r officio. But the chair¬ 
man may also be elected by the committee out 
of its own number. The point is of little impor¬ 
tance. By the side of the executive committee 
there certainly must be a council of control, 
larger in number, to overhaul and revise very 
stuctly and carefully all that the committee 
has done. This is absolutely indispensable, in 
this kind of bank even more than in the other 
It is the great security for the bank. Wherevei 
things have gone wrong it has been through 
there being no council, or the council not doing 
its duty. Even more than in the other case its 
examination should be much more than a meie 
audit,—m tiutli an enquiry into the use whnli 
the committee has made of its disci etionary 
powers. Both committee and council report 
independently to the general meeting, which m 
such banks is certain to manifest an active in¬ 
terest m affairs, which interest, once more, is a 
most acceptable outcome from unlimited lia¬ 
bility, though also from the smallness and family 
aspect of the entire institution. It should be 
encouraged by all available means It will be 
well, as in the othei case, if there is a fui ther 
examination of accounts and business by a Union 
inspector. 

The main difficulty which banks of this ty|w* 
have to contend with, is that of finding the 
requisite money in the first stages of their exis¬ 
tence. No objection can reasonably lie against 
their organisation, as basing all business in the 
first instance upon liability only. They do not 
deal in large amounts, nor aie they subject to 
financial surprises Their business is simple, 
steady, and regular. Therefore they do not 
require much till money. Current accounts aie 
slowly making their way among them But 
most lending is still done in the shape of specific 
loans gianted for specific purposes and foi speci¬ 
fied lengths of time, the amount coming hack 
to the bank by regular instalments. Pledging 
of liability is under such ciicumstances a pei- 
fectly legitimate anangement. Later on there 
will be the indivisible reserve fund accumulat¬ 
ing. And there ought to be deposits coming in. 
For this kind of bank has a rare faculty of in¬ 
gratiating itself with its local public as a recep¬ 
tacle of savings., It has shown this to an extent 
extorting admiration in Germany and Italy. 
It has shown it to some extent in Ireland; and 
its firstling specimens set up in such apparently 
hopeless countries as India and Cyprus, where 
saving was not long ago pronounced out of the 


question, have already given proof of this useful 
capability. Thrift deposits should in the long 
run become the mainstay of village banks Also 
as time goes on and banks multiply they are 
likely to form their own central bank, which 
should not be a little provider of benevolent 
aid from outside, but their own self-created 
balancing centie However, at the outset all 
these things seem distant, and there is rough 
ground to he got over. Spoon-feeding and State 
subsidizing aie apt to spoil the principles of the 
little bank, therefoie they should be employed, 
if employed at all, sparingly and judiciously, so 
as not to accustom members to look for ‘manna’, 
but lather fostei the virtue of self-reliance. 
The best people to give fust help are private 
well-wishers taking a personal interest in their 
own bank They should give it cautiously, and 
be sure to safeguard themselves by supervision 
and preferential lights If they are willing to 
do the woik theieby involved they should he 
welcome as members. Otherwise they may 
deposit money, or, better still, guarantee over¬ 
drafts, which secures them greater power of con¬ 
trol. In course of tune, if the bank is propelly 
managed, the difficulty of obtaining money will 
disappear, and a most useful, though humble 
institution will be found to have been laiscd up 
m the village, supplying the first rungs upon 
which pool men may ascend to a better position, 
and humble agriculture may provide itself with 
the funds which it needs for its successful prose¬ 
cution 

Looked at in single instances these banks aie 
veiy modest little societies, and their woik is 
equally so However, when they come to multi¬ 
ply, as they have done in Germany by thousands, 
they become a great power for social good, for 
the destruction of usury, and a potent help to 
agriculture, supplying it with large amounts of 
cash advanced under the best possible conditions 
to ensure judicious outlay, good return, and 
thrifty husbanding of the pioeeeds. 

For husbandry of the large kind the system 
first discussed, which from the outset relies upon 
cash and does not lequire the minute enquiry 
and stuet safeguards of the Railleisen system, 
and therefore opens a freer range to business 
on a large scale, is sure to be found piefeiable 

Not the least valuable quality of which these 
hanks, of both kinds, have shown themselves 
to be possessed, is that of calling forth fui iher 
joint action for common benefit, on other ground, 
more specifically among agricultural folk. With 
the necessary money found and the practne of 
co-operation instilled, co-operation of every kind 
seems to grow up as by magic. Before an 
enquiry by Royal Commission established the 
safety and utility of co-operative hanks, Prussia 
could not be Haid to possess any co-opeiation 
for agricultural purposes. Once the banks had 
made their power felt, agricultural co-operation 
became general, and was applied to all conceiv¬ 
able purposes, raising the number of co-opera¬ 
tive societies at the present time to more than 
20,(XX). The benefit is felt at all points. Co¬ 
operative supply—that is, the common pin chase 
of seeds, feedingstuffs, implements, machinery, 
fertilizers, and other goods—grew up rapidly 
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with the help of the cash found and credit 
placed at its aisposal. Not a few co-operative 
dairies were formed, with the help of co-operative 
banks as almost their only resource at starting, 
repaying the debt out of the proceeds of then- 
business at the rate of so much per gallon of 
milk used. Machinery of the most expensive 
kind for common use was bought with money 
bon owed from the bank, winch money was re¬ 
paid out of the hire collected for the use of the 
machinery In Italy it is quite a common prac¬ 
tice for agricultural supply societies to work 
hand in hand with co-operative banks, wlw h 
latter, having ascertained the credit value of 
members, open to them a drawing account at 
the supply society, which enables the latter to 
supply these pm chasers at cash prices. Un¬ 
fortunately, precise statistics are not yet avail 
able, though they aie to be collected m fiituie 
However, the co-operative credit placed at the 
disposal of agriculture means a good many mil¬ 
lions, which are kept in circulation h notifying 
And the banks have benefited society generally 
by effecting a ieduction in the late of interest, 
the value of which is all the moie evident when, 
as is the case m CJeimany, a powerful eential 
bank is enabled to guaiantee its custonieis what 
is particularly acceptable to agneultiuists with 
their slow turn oxer, namely, advances foi long 
teams at a fixed, model ate l.itc, which in the* 
long run remains below bank rate 

Fullei inhumation on the present subject will 
be found in the author’s Agric ultuial Ranks 
Their Object and Their Woik (Agm ultuial 
Organization Society, 1 a) People’.-, hanks a 
"Refold of Social and Economic Success (P S 
King & Son, in.<? net) A IVoplesRankManii.il 
(P. S. King & Son, (id ) Village Banks ot Agn- 
eultural Oiedit Societies tor Small Occupieis, 
Village Tradesmen, &c How to Start Them— 
How to Work Them What the Rich may do 
to lieljj Thom With Model Rules and Model 
Account Sheets added (P S King & Son, (id ) 
Co-operative Banking, Its Principles and Piae- 
tice. With a Chapter on Co-opeiative Mort¬ 
gage Credit. (P. S. King & Son; 7s (id net) 

[ii w wj 

Banks, Sir Joseph (174.3-1820), was born 
at Revesby Abbey, the* seat of lus fathei, in 
Lincolnshire, and educated at Eton and Oxfoid 
He inheiited an ample fortune, which he uti¬ 
lized to some* extent in the pursuit of scientific 
discovery. In 17(13 he made a voyage to Labra¬ 
dor and Newfoundland, and fi\e yeais latei he 
went round the woild with Cook Natural 
history was the favom ito of his sc lcntifie studies, 
and every department of it was clinched by his 
researches. He is entitled to the remembrance 
of agriculturists as one of the early investigatois 
into the nature and origin of rust and mildew 

r.r. H ] 

Bannock. See Tiiirlaue 

Bantams. —Although bantams can scarcely 
be included among the economic vaneties of 
poultry, yet they cannot be denied a place in 
the food supply of the country. Not a few of 
those who keep these miniature races declaie 
that they are the most profitable of all, in that 
they produce more eggs and llesli, relative to 


the cost of food and maintenance, than the 
larger breeds. Where the produce is consumed 
in the household that statement has a large 
amount of truth, but for marketing through 
the trade neither one nor the other would be 
saleable. As bantams can be kept upon very 
limited space, many of the denizens of our great 
cities are able to breed poultry where larger 
buds could hardly be maintained, and thus they 
do something to meet the needs of their families, 
as well as find a valuable recreation. This ex¬ 
plains why bantams have been so popular among 
the industiial population. It is also correct to 
say that for beauty they undoubtedly bear the 
jwilm Frequently tlieie is a coTieentiation of 
qualities and a perfection of colour in bantams 
not often met with in larger birds A lurther 
attraction is found in then sprightliness and ac¬ 
tivity They cai i y themselves m a most pleasing 
manner 

A considerable number of the larger laces of 
jioultry aie now lepiesented in miniature, and 
it would lequiie a laige amount of sjiace to deal 
with them all, oi even give a list of the differ¬ 
ent \aneties They are divided into two sec¬ 
tions, namely, (lame Bantams, that is, small 
specimens of the (Lime Fowl, and Variety Ban¬ 
tams Some of the latter have distinct char¬ 
acter s, and an* not lepiesented by largei bleeds, 
suth as the Sebnghts, the Japanese, and the 
l’ekins, but the gieater nunibei aie bred on the 
saint* lines as aie ordinary bleeds, except in 
respect to si/e Tt should be home m mind 
that bantams are not, as a rule, dwaifs, but are 
jiei feetly foimed They aie small m size of 
body, but well jiioportioned [e. h. j 

Ba.rba.ry Horse, the, is an inhabitant 
of Builtaiy, which includes Morocco, Algeria, 
Tunis, and Tripoli, lying on the noith coast of 
Afi na, and west of Fgypt The} are descended 
fiom A labs, of which they are really a biamh, 
but they possess ceitam modi fit ations, jiaitly 
the result, of ciossing the male oi the country 
with good Arab stallions, and partly the lcsult 
of dillei ernes of (Innate and food 

It, must not be supposed that every horse in 
tin* above legion, known by the name of Bal¬ 
lwin, is a tme Bail) As a matter of fad, the 
(oinmon hoist* of the country is small, under¬ 
sized, and of (ompaiativcly small \alue This 
is laigely due to the state of oppression under 
which the inhabitants suflei oi have sutlered, 
which liatmully did not encouiage them to 
exercise the eaie and attention to breeding 
which is absolutely netessaiy for the production 
of high-class stock anywhere. 

In Moroeto and some other parts the higher 
class of horse, or true Bail), is found, and he 
is a very beautiful animal Standing about 
14 1 hands high, he has probably the most per¬ 
fectly modelled head that it is possible to find, 
the muzzle delicately foimed and so small that 
it will often go into an ordinary tumbler, yet 
the nostrils are large and capable of great dila¬ 
tation. The forehead is broad, the eyes wide 
apart and very prominent, the ears small and 
beautifully pointed. The hair of the mane and 
tail is fine and silky, but, unlike the majority 
of Arabs, there is not an extravagant growth 
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of mane, even when neglected for a lengthy 
period. The neck is lean and muscular, of good 
length, carrying a high crest in the stallion. 
The withers are high, and the line of the neck 
runs well into them. The shoulders are sloping, 
and lean, the barrel extremely well rounded, 
and the back short. The quarters are not so 
flat as is the ease in the Arab, and the tail is not 
set on quite so high. The legs are short from 
the knees and the hocks to the fetlocks, and 
the size of bone is as a rule good. The pasterns 
are Jong and sloping, and the feet small but 
well foimed, and extremely hard and tough. 

As a rule these hoises are fairly free fiom 
hereditary disease, such as euib, spavin, cata- 
laet, navicular disease, side bones, ioaring, and 
whistling As compared with Aiabs, although 
of more imposing appearance, they aie said not 
to possess the same speed or stamina 

The Barb was tiist imported into this count!y 
from Morocco by Lord Fairfax, and was gcnei- 
ally supposed to be the ideal of the Duke* of 
Newcastle. The old idea was that those Barbs 
coming trom the mountainous distncts were pos¬ 
sessed of greater courage, on account of the fic- 
quent presence of scars, indicating just attacks 
from lions and other wild animals Duiing the 
reign of Queen Anne, numbers of Barbs wme , 
nnpoited, but they appeal to h«i\e been lost j 
sight of, and it is doubtful if thev were of 
veiy high class 

In 17-4 a Bail) named the Godolphin Aiabian 
was foaled, and is repoitcd to have been sent to j 
the leigning king of Fiance as a piesent fiom 
the Emperor ot Moioeto. The Flench king, 
however, not being a horseman, failed to appic- 
eiatc the gift, and eventually the hoi sc was 
found in the shafts of a iart in Bans An 
Englishman named Coke saw him, and think¬ 
ing him too good for such woik, bought the 
home and sent him to England, where he was 
some short time aftei given to the Eail of Go- 
dolphin On arrival at his stud he was, by a 
1 ui ky chance, mated with a mare called "Rox¬ 
ana, who had been pieviously tried to Hob¬ 
goblin, but the latter horse had lefused to cover 
liei 'Fhe produce of the union between Roxana, 
and the Godolphin Arabian was Lath, a well- 
known horse in his day. Other offspring were 
Cade, Matchem, Conductor, Trumpeter, Sorcer¬ 
er, and Dr. Syntax. During the reign of the 
Stuarts several of the royal mares were Barbs, 
and these were extensively bicd from, so that 
the amount of Barb blood in the thoroughbred 
stock of to-day is considerable The Godolphin 
Arabian is said to have been about 15 hands 
high, which is considerably in excess of the 
usual height of the Barb; but he was probably 
an exceptional specimen, and as such was deemed 
worthy of being sent as a present to the French 
monarch. 

The colts in Barbary generally run wild until 
two years of age, when they are caught up and 
broken in. It is not the custom to castrate 
them, and the only two paces that they learn 
are the walk and gallop. 

In their warfare the Moors’ tactics consist 
usually of swooping down in overwhelming force, 
oi in a series of rushes at top speed, followed 


by a halt to enable the rider to discharge his 
rifle, or spear. The Arabs, on the contrary, are 
fond of surprising the enemy just before dawn 
or just after the dusk, and consequently never 
ride stallions but always mares; the reason being 
that the former, when they smell a mare, would 
be certain to neigh, which would immediately 
proclaim their whereabouts to the sentinels of 
the enemy. 

| There is a very fine breed of Barbs in the 
| Sahara Desert, called ‘ the Windsucker or Desert 
Horse’. They cannot, however, be classed with 
the common horse of Barbary, they are fed on 
barley or wheat, and are particularly partial 
to camel’s milk. They are capable of covering 
great distances, and aie on that account much 
in request for the purposes of hunting. 

Mi. Tulley, in his book on Tripoli, mentions 
yet another breed of Bail), to be found more 
towaids the centre of Africa; they are said to 
jiossess the beauty of fomi of the high-class 
Barb, together with the hardiness and sjreed of 
the Arab 

South of the great Sahara Desert there ap- 
}>ears to be a somewhat deteriorated breed of 
Baibs, the detenoiution being in all probability 
due to climatic influences, the horses being much 
smallei, and not nearly so strong or handy. 

Although tlie Barb is naturally a small horse, 
by constant crossing with native English mares 
the stand.ud of the racehorse has been largely 
increased ; and by leason of the care and seion- 
tdu skill with which this has been done, there 
has been not onlv no diminution in speed and 
stamina, but lather an increase in both 

Then* is, too, no doubt that the equable cli¬ 
mate of England and Ireland has also been a 
helpful faetoi m this linpiovement Comparing 
the Baib with the thoioughbied of to-day he 
is infenoi, and it is doubtful if there is a Barb 
in existence that, under similar circumstances, 
would be able to Hold its own with any of the 
present-day racehoises 

In Leicestershire it is absolutely necessary to 
have thoroughbred horses (or almost so) if you 
wish to really hunt; and hoie we notice the 
difference of size even more maikedly, the result 
of careful bleeding, with the view of producing 
weight carriers 

As to the i dative value of Barbs and Arabians, 
opinion appears to be fairly equally divided; 
but the geneial idea is that the Barb is a better 
all-round horse than the pure Arabian, but 
this is probably an error 

If we take the symmetry of the high-class 
Barb, and the stamina of the pure Arabian, 
and cross a good class Barb mare with the best 
of the Arabian stallions, the result should be 
supenoi to either. [a. h.] 

Barbed Wire- — The use of barbed wire, 
now so common for fencing, is lawful m itself 
and so long as a fence of or containing this wire 
is placed entirely upon a farmer’s own land 
(whether owned or rented by him) he will not 
be liable for injury caused to animals of others, 
or human beings having no right to be on the 
land, the rule of law being that there is no 
liability for injuries consequent upon wrongful 
or unauthorized intrusion on another’s land 
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(see Ponting v. Noakes, 1894, 2 Q. R 281, 63 
L. J. Q. B. 549) Should the barbed-wire fence, 
however, project in the smallest degree beyond 
the boundary of the owner or occupier who 
erects it, he will be liable for any injury caused 
by it either to animals or human beings law¬ 
fully on the adjoining land who may be dam¬ 
aged by the barbs. This would seem to follow 
fiom the principle that a man who uses an 
injmiouH thing is answeiable foi lnjuiies which 
aie the natural and probable result of the user, 
which principle is well illustrated by the case 
of Knth v. Bowling Iron (V), 1878, 3 C. P JL) 

L. 54, 47 L .1 (! 1\ 358, where land had been 
fenced with iron rope, and from long exposure 
the strands of the wires composing the rope 
had decayed, and pieces of it fell to the ground 
and lay hidden in the grass of adjoining pasture 
land occupied by the plaintiff The plaintiff’s 
cow grazing there swallowed one of those pieces 
and died in consequence The Court held that 
the defendants on whose land the wire fence 
had been placed were liable to compensate the 
ilamtilf for the loss of the cow. So, too, in (Jrow- 
nirst o. Ainersham Bunal Boaid, 1878, 4 Ex 
1) 5, 48 Ij .J. Ex. 109, a burial boaid was held 
liable for the loss of a horse poisoned hy eating 
leaves of yew trees planted in a cemeteiy belong¬ 
ing to the hoard, which had giown thiough and 
over their fence and projected on to the meadow 
belonging to the plaintiff. 

The principles above stated apply where the 
land adjoining the barbed-wire fence is in pri¬ 
vate ownership, but not, it would seem, where 
the baibed-wne fence separates land fiom a 
public highway; for it is presumed at law that j 
men and animals have a right to use all the 
intervening space up to the fences on eithei side 
of a public highway, and consequently a peison 
placing a fence which is eah ulated to cause 
injury to those passing would appeal to lie ic- 
Rponsible for lnjuiies that.may result therefrom 
to those lawfully upon the highway and using 
it in the ordinary and lawful way. And this 
is so, even though the* fence is entirely situated 
on the adjoining ownei’s land There jk no 
English decision as to the liability for injury 
from barbed wire separating land fiom an ad¬ 
joining highway, but in the Scottish case of 
Elgin County Road 'Trustees v. 1 lines, 1886, 
14 Court of Session case, 1th senes, p 48, it 
was laid down that no one is entitled to place 
what is dangerous to the public or to cattle and 
sheep on the side of a public road, either foi the 
purpose of defending his land or his fence; and 
road trustees were held to have a good title to 
sue the proprietor of a barbed-wire fence along¬ 
side a road, where such fence was dangerous to 
persons or beasts using the road, for an order to 
remove the same. The ease of Fenna v. Clare 
& Co., 1895, 1 Q. B. 199, 64 L. J. Q. B 238 
would appear to show that an English Court 
would have decided in the same way. The 
legislature has dealt with barbed-wire fences 
adjoining a highway by the Barbed Wire Ait, 
1893 (56 & 57 Vic. c. 32). This Aet defines 
‘barbed wire’ as meaning ‘any wire with spikes 
or j a ggt*d projections’, and ‘nuisance to a 
highway’ as applied to barbed wire as mean¬ 


ing ‘barbed wire which may probably be in¬ 
jurious to persons or animals lawfully using 
such highway’, it is enacted by section 3, 
subsection (1) of this Act that where there is 
on any land adjoining a highway within the 
county oi district of a local authority a fence 
made with barbed wire, or in or upon which 
barbed wire has been placed, and such barbed 
w’ire is a nuisance to such highway, it shall be 
lawful for such local authority to serve notice 
in writing upon the occupier of such land re¬ 
quiring him within a time therein stated (not 
to be less than one month nor more than six 
months after the date of the notice) to abate 
such nuisance. By subsection (2) of the same 
section, if on the expiration of the time stated 
in the notice the occupier shall have failed to 
comply theicwith, it shall he lawful for the 
local authoiity to apply to a court of summary 
junsdiction, and such court if satisfied that the 
barbed wire is a nuisance to such highway, may 
hy summary older direct the occupier to abate 
sin h nuisance, and on his failure to comply with 
such older within a icaso liable time, the local 
authoiity maj do whatever may be necessary 
in execution of the order, and recover m a sum¬ 
mary manner tin* expenses incurred m connec¬ 
tion theicwith By section 4 it is enacted that 
where the local authoiity are themselves the 
occupiers of the land, pioceedings under the 
Act may he taken hy any ratepayer within 
the distant of the local authority, and a notice 
to the local authority to abate the nuisance 
shall be deemed to be properly served if it is 
served upon the clerk of the local authority, 
and any ratepayer taking proceedings may do 
all acts and things which a local authoiity is 
empowered to do. In England and Wales the 
expression ‘local authority’ means any county 
council, any ui ban sanitary authority, any sani¬ 
tary authority m London, any highway board, 
and any other local authorities existing, or that 
may be hereafter created bv Pailiament, having 
control o\ei highways, m Scotland it means 
the burgh loud authority within the meaning 
ol the Roads and Bridges (Scotland) Act, 1878, 
the county council or a district committee there¬ 
of, and the expression ‘court of summary juris¬ 
diction’ means the slientf or shel if!-substitute ; 
in Ireland the expression 4 local authority’ means 
the county surveyor, or the city engineer, or 
the burgh sui veyor, as the case may he, oi some 
person duly appointed to act for any such sur¬ 
veyor or engineer (section 2). See also Fences. 

[a. j. b.] 

Barberry (Berberis). — A considerable 
number of useful, hardy shrubs belong to this 
genus, some of them being cvergieen, w'lnlst 
others are deciduous. The largest grow to a 
height of 15 or 20 ft., and the smallest are only 
a few inches high. They will grow in any kind 
of soil, some of them thnving m pure sand if 
they get moisture at the root. They also do 
fairly well under the shade of trees, but they 
are happiest in the open. One of the most 
useful is the common B. Aquifolium , a native 
of North America, an evergreen forming a 
shapely bush 6 ft. high ; the leaves have spines 
on the margins, and they are dark-green m 
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summer changing to a coppery-red in winter. 
The flowers are yellow, ana the berries dark- 
purple. This plant may be used as cover in 
woods, or for clothing bare slopes in parks, 
and it is quite ornamental enough to occupy a 
prominent position in the garden. A mass of 
it tilling a large bed is far more effective than 
the Common Laurel, Aucuba, or Rhododendron 
ponticum . It is easily raised from seeds, conse¬ 
quently nurserymen supply it by the thousand 
very cheaply. B. aristata is an erect bush, with 
furrowed red-brown branches, and pendulous 
clusters of yellow flowers; it thrives best in 
the south. B. huxifolia is 6 ft. high, with small 
box-like leaves, rather large flowers, and blue- 
black berries. It is a native of Chili, and is 



Bdiheiry ( Herbert* arutala) 


a good garden plant. B Darwuiu is one of 
the most ornamental of all shrubs. Tt forms 
a well-furnished evergreen bush, with small, 
blunt, glossy, dark-gieen prickly leaves, and 
in spring the branches are heavily laden with 
racemes of bright orange-yellow flowers Usu¬ 
ally it grows to about 6 ft. in height, but in 
a sheltered situation it may be 12 ft. high. It 
spreads rapidly by means of sucker shoots; its 
one defect is that it is difficult to transplant 
unless when quite small. Plants over 1 ft. high 
generally die if transplanted. Tt is a native of 
Chili. B. empetnfoha is not unlike the last 
named, but has smaller leaves and is weaker m 
habit. By crossing this with B. Darwiiui a 
very useful hybrid named B. stenophylla has 
been obtained. It is the most popular of all the 
Barberries, owing to the elegance of its slender 
blanches, which are clothed with small ever¬ 
green leaves, and m spring with drooping 
racemes of very fragrant golden-yellow flowers. 

. It ripens seeds, but plants raised from them are 
invariably either B. empetrifolia or B. Darwinn ; 
it can therefore only oe propagated from cut¬ 
tings or division, but this is easily accomplished. 
B. japomca is an evergreen with stout, erect 
VOL. II. 


stems, and large handsome compound leaves of 
a bright-green colour, the leaflets broad and 
spiny and irregular in outline. The flowers are 
in large terminal clusters and of a bright-yellow 
colour. They are developed very eai ly in spring. 
The fruits resemble sloes in both colour and 
size. The plant is quite distinet, and deserves 
a place in a shelteied shrubbery, or in the 
warmer parts of the country it may be used 
to form hold groups in an open position. It 
must be transplanted when quite young. B. 
vulgaris , the Common Barberiy, is a native 
of the British Islands. Tt has long slender 
branches, with small prickly leaves which are 
deciduous. In spring it is covered with pen¬ 
dent racemes of yellow flowers, and in the 
winter with bright-red berries. There are 
varieties with purple, yellow, or white fruits; 
theie is also one with purple leaves. B wal- 
hr/nana is a useful dwarf evergreen with close 
tufted growth. The leaves are deep green, and 
the plant is worth growing for them alone, 

[w w ] 

Barberry.—Parasitic Fungi. -CLUs- 
j tek-cup Bust (/Et idium stage of Puccinia gra- 
| mints) appears as bright- orange-} cllow spots on 
leaves of Bai berry and Mahon la, frequently 
cultivated in sluubheiios. The rust on the 
wild harhetiy of hedges and copses is chiefly 
interesting because it is a stage in the mst 
of cereals and glasses (see Wheat, Parasitic 
F'ungi) Oii this account the destruction of 
hni berry near wheat-fields lias often been recom- 
I mended, and even enfoiced by law. This is 

E robably the wisest course to take with rusted 
ushes, although it. is not likely to (heck the 
I wheat-rust, wlmli can flourish in the absence 
of bai berry. 

I Powdery Mildew (Mwrosplurra herberidis). 

\ Frequent on species of bai berry, causing pre- 
j matuio casting of the foliage. Checked by 
spraying and by applications of sulphui See 
Rose Mildew*. [w. a s] 

Barbs. See Lampas Paps. 

Bare Fallow. See Fallows. 
j Bark Allowance is made when timber, 

, either standing or felled, is sold with the baik 
' on, the measurement then being made ‘o\er 
| bark’ and a deduction allowed on this account, 
j The customary bark allowance vanes somewhat 
in different localities, but it is generally (and 
particularly for the chief timber trees, oak, elm, 
and ash) 1 in. for each foot, or £ in. for every 
( 6 in. of the girth or quarter girth ; and this 
i amounts to a deduction of about 16 per cent on 
' the total contents of the log as reckoned by the 
j customary ‘square-of-quarter-girth’ measure- 
I ment (which quaint system, prevalent through- 
! out Britain, India, and the Colonies, of itself 
j makes an allowance amounting to 21^ per cent 
of the true cubic contents for wastage m con¬ 
version). For smooth, thin-barked trees grow¬ 
ing m close canopy, and especially for Conifers 
like Spruce and Silver Fir, the allowance of 
one-twelfth of the girth is often more than 
ample, although this ratio of bark to timber 
may easily be exceeded when the trees are 
rough, as is often the case in the free isolation 
of hedgerows, paiks, and lields. For railway 

19 
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carriage of unbarked timber, the General Rail¬ 
way Classification of Goods, 1902, clause 3, pro¬ 
vides for measurement ‘ by string - over - bark, 
with a reasonable allowance for the bark’, and 
this allowance made is 15 per cent of the gross 
estimated cubic contents (square - of - quarter- 
girth measurement). [j. n ] 

Bark-binding is an abnormal, unhealthy 
physiological condition in the stems of trees, 
due to want of elasticity in the balk for co¬ 
ordinating the counterpressure of the hark 
tissues to the expansive force of the wood- 
forming tissue of the trunk. When the normal 
state ol tension between the bark and the wood 
becomes disturbed by the trees being grown on 
a soil or in a situation not suited to their physio¬ 
logical requirements (eg. as regards water for 
transpiration), an unhealthy and sort of hide¬ 
bound condition may be induced, under which 
the outer bark looks hard and constricted, and 
becomes dry and leathery. If noticed in time, 
it can usually be relieved by making one or 
more longitudinal incisions down the stein with 
a scribe ora prumng-knife in the eaily sumniei- 
tirne (not in eaily spring, to avoid bleeding of 
sap), so as to allow the bark to contract If, 
however, the unhealthy condition be of so long 
standing that the bark has lost its normal 
elasticity and turgidity, relief will not lie 
afforded by this simple measure; the general 
health of the tree then becomes gradually more 
and more affected, and the annual shoots get 
smaller and weaker, till a moribund stage is 
arrived at. When recently planted tiees be¬ 
come bark-bound it is sometimes best to cut 
them back close 1 to the ground, and allow them 
to shoot fiom the stool, afterwards selecting 
only the strongest shoot to take the place of 
the former stem. [j n.] 

Barking of coppice giowth and of trees is 
in Britain now almost entirely confined to the 
oak, although aldei, chestnut, spruce, and larch 
bark also contain a considerable proportion of 
tannic acid of marketable value. Bai k-stripping 
was formerly here universallyprevalent Lhiough- 
out oak coppices and copsewoods, though now 
the fall in the market value of home-grown 
tanning bark, due to the very extensive use of 
imported tannic extracts and chemical prepara¬ 
tions, has almost entirely suppressed this form 
of rural employment in many districts The 
operation of stripping can only take place while 
the sap is in active flow during the springtime, 
and in the 17th and 18th centuries it was in 
English woods limited till 30th June by a 
statute of James I, in order to preserve the 
coppice-shoots of the underwood from being 
damaged. But as the best season for bark¬ 
peeling is just when the young leaves are be¬ 
ginning to flush, this will of course vary accord¬ 
ing to the given situation and the season. 
Generally the bark strips most easily from the 
middle of April till the middle of May in the 
south of England, from about the end of April 
till the middle of June in Ireland, and from 
May till July in Scotland. Warm, damp 
weather favours the operation ; and the bark 
comes off more freely and easily in the morning 
or evening than during the daytime. But the 


earlier the peeling and curing can take place, 
the heavier is the bark and the richer in tannic 
acid. Tn coppices the sessile oak throws out 
straighter and more vigorous shoots yielding 
more bark and wood than the pedunculate oak, 
and a rather better quality of bark; but it is 
usually about ten days later in being ready to 
strip. The method of stripping varies accord¬ 
ing as coppices or standards in copses and hedge- 
lows are to be operated on. In the underwood 
or hag of coppice growth (pure coppices of about 
fifteen or sixteen years give the largest yield 
and the best quality of smooth ‘silver bark') 
the oak shoots sue cut and placed in small heaps 
by men, and then stripped by women and boys, 
each provided with a large, flat, smooth stone or 
a big billet of wood, on which the branch is laid 
and then firmly beaten longitudinally with the 
flat part of a wooden mallet so as to part the 
bark all the way along, when it can easily bo 
peeled off by hand in as long lengths as possible, 
and then heaped at the right-hand side of the 
peeler till removed to the diving stages for 
curing. 

The bark-stripping of large trees may either 
be done standing (as m many parts of south¬ 
western England), in which case the timber 
becomes paitly seasoned before felling, or else 
they are felled for the express purpose of being 
peeled. The stems aie first scraped with an 
non to remove moss and coarse nnd that might 
inteifeie with the curing in damp weather, the 
small branches being cut and barked in the same 
way as coppice growth. Cuts are then made 
through the bark in 2- or 2|-ft. lengths along 
the stem ; and then, section by 7 section, the baik 
is forced oft' with a peeling-iron, a wooden mallet 
being used to tap and loosen it wheievei it will 
not part easily from the wood; but as this 
bruises the soft portions and wastes tin* tannic 
acid, the use of the mallet should carefully be 
avoided as far as possible. The thinnci the 
bark, the less beating is required, though with 
thick, strong bark it is sometimes unavoidable. 
Brandies of pole size, as also large poles m old 
coppices, are peeled w'ith the aid of a tiestle 
formed by a pair of forked stakes driven tiimly 
into the ground. Upon this the polo is laid, 
divided into 2- or 2*-ft. sections, and peeled 
with the baikmg-iioii, and, when necessary, the 
mallet The quality of baik depends greatly 
on the care and quickness with which it is 
dned, for in any case a high percentage of 
water decreases the value of bark, and if it 
remains long damp it may easily become in¬ 
fected by mould fungi (especially Penicilhum 
glaucum), which rapidly decompose and oxidize 
the tannin. Hence m ‘curing and seasoning’ 
or drying the bark it is desirable to do so as 
rapidly and completely as possible by free ex¬ 
posure, inner side inwards or downwards, on 
wooden ranges or drying stages erected on dry 
airy spots, or if possible under shelter in wet 
weather. Seasoning takes from eight to ten 
days in dry fine weather, and fourteen or more 
in dull cloudy weather, during which the bark 
on the stages should he turned about once every 
three or four day's. The loss in drying is gener¬ 
ally about 32 per cent m rough thick bark and 
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42 per cent in smooth thin bark as regards 
weight, and 21 and 34 per cent respectively as 
regards volume. The best bark is the young 
‘silver bark’ yielded by coppices, as a large 
proportion of old tree bark consists of dead 
tissue from which the tannin has become more or 
less eliminated by transformation. The average 
yield may vary considerably, according to the 
situation and given conditions of growth (cop¬ 
pice, standard, close highwood, and hedgerow 
or field). The outturn of tree-bark may vary 
greatly m its proportion to a 50-cu.-ft. load of 
timber (square-of-quarter-girth measure). In 
some cases it may be as low as cwt., in others 
as high as 12 to 14 cwt., but the average usually 
varies from about 8£ to 10 cwt. of dry 4 hatched 5 
bark as ready for delivery. Usually the felling, 
stripping, and harvesting are done by contract 
at the rate of 30s. to 40#. a ton for tree-bark, 
and 40# to (>0#. for young coppice-bark. In¬ 
cluding chipping and bagging (costing about 
8#. or 0#. a ton), and delivery to railway, tree- 
bark usually costs about 40#. a ton, and is sold 
at about 35#. to 05#. per ton (of 21 cwt ). Against 
this apparent net piofit of about 20#. a ton, and 
the saving of felling hire, there are, however, 
to be set off the risk of loss thiough ram, the 
damage unavoidably done to the underwood by 
haulage of timber aftei the stool-shoots have 
flushed, and the greater difficulty and expense 
of cutting and fashioning timber in the summer¬ 
time lienee, taking pros and cons into con¬ 
sideration, many landowners and agents do not 
now think it worth while to stup, but prcfei to 
fell their oak timber in winter 

The cessation of bark-stripping is a loss in 
ruial districts, as it formerly afforded a regular 
and useful employment after heavy work was 
over in the woodlands, and befoie extra labour 
was needed foi turnip hoeing, haymaking, and 
other late spiing or early summer work on 
farms. [j n.] 

Barley. —This, the hardiest of all cereals, 
is included in the genus Hordeum, and is, like 
wheat, an annual species of grass extensively 
grown throughout the wor ld, from the higher 
ground in the Tiopies to a degree or two north 
of the Arctic Circle in Europe. 

It has been cultivated from the ear liest times. 
It was known to the ancient Egyptians, and is 
mentioned in Exodus in connection with the 
ten plagues, for we read that ‘the wheat and 
the barley were smitten It was in the barley 
fields of Boaz that Ruth the Moabitess gleaned 
after the reapers. It was esteemed as a bread¬ 
stuff by the ancient Creeks and Romans, and 
among the latter was the general food of the 
gladiators, who for this reason were known as 
kordeani. It is referred to in ancient Chinese 
records, and was grown by the lake dwellers 
of Switzerland in the prehistoric Stone Age. 

The roots of bar ley are thin and fibrous, and 
develop not only from the embryo within the 
seed, but also Adventitiously from the lower 
joints of the stem just within the soil. They 
do not deseend so deeply as those of wheat, and 
the crop can be grown satisfactorily on rather 
shallow ground. 

From the joints of the hollow stem, leaves 


arise the sheaths of which surround the stem. 
At the base of the flat leaf-blade are two claw¬ 
like projections, and a thin membranous pointed 
structure—the ligule—is present where leaf- 
blade and sheath join. 

The inflorescence or ear of barley consists of 
a central stem—the rachis—on which are ar¬ 
ranged the single-flowered spikelets, three on 
one side and three on the other side alternately, 
the whole length of the rachis, so that when the 
flowers all produce grain the ear appears to 
consist of six longitudinal rows of the latter. 

Although all varieties of barleys are alike in 
having six rows of flowers, in some of them 
only the central flower of each triplet produces 
grain, the other flowers being either male or 
abortive. These are referred to below as two- 
rowed barleys. The flowers are naturally self- 
fertilized; in some varieties they never open. 



Fig. l 

A, Piece of Rachis of Six-iowed Barley showing a Triplet 
of Single-liowei od Spiktlets 

B, Piece of Rat his of a Two-iowed Bailey showing a 
Tnplet of Hingle-floweied Spikelets, the central flowei 
feitile, the two lateral flowers (a) imperfect 

r, Rachis of the ear, r, empty glume, /, flowenng 
glume, a, lrnpeifect (male) flower 

(Vosses have been made and fertile progeny 
itiised from them, though hitherto none has 
proved of any commeicial value. 

The empty glumes of the spikelets are narrow; 
the flowering glume which with the pale en¬ 
closes the true gram or fruit (caryopsis) usually 
carries a long bristle, termed the awn or beard. 
The general colour of the glume is pale-yellow, 
but they are black or purple in some varieties. 

In most of the kinds of barley grown in 
Europe, the fruit when ripe is so closely and 
liimly surrounded by the flowering glume and 
pale that the fruit does not thrash out as in 
the ease of wheat. The ordinary commercial 
barley gram therefore consists of the caryopsis, 
with the surrounding chaffy flowering glume and 
pale. In some varieties, however, the fruits are 
quite free from the glume when ripe, and fall 
out of the ear as readily as do those of wheat. 
Attached to the axis of the ear is a fine bristle¬ 
like structure, the rachilla. Winn the ears are 
thrashed it frequently comes away with the 
grain, and can be then seen in the furrow at 
the back of the latter. When a transverse 
section of a barley grain is examined with the 
microscope there is seen a series of cell layers 
consisting of the glume and walls of the fruit. 
J ust inside the latter are three irregular layers 
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of square cells containing ideuron grains, which 
consist of proteid material (Tn wheat and 
other cereals there is only one layer of aleurou . 
cells ) The remainder of the section, consisting 
of the white floury poition, is composed of cells I 
largely filled with staich grains, with a certain I 
amount of proteid substance also. j 

Many varieties exist, all of whieh are assumed 
to belong to a single species, Hot drum sativum, 
Peis, and this, according to some authorities, 
is in turn supposed to have been denved from 
a species, Jlordrum spontanrum, Koch, which 
grows wild in the Caucasus and other paits 
of Western Asia. 

The cultivated forms are generally grouped 
into three races as follows — 

Pace 1 Six-rowed Baulky ( Hot drum sati¬ 
vum in vast triton) 

Race 11 1 >kuk, Biou, ou Foitr-rovvkd Pau¬ 

ley {Hordcum sativum vulgar?) 

Rsue IIL* Two-uowm) Pauley (/fmdrnm 
sativum (listtriton) —These* rates are stable, 
well-maikcd forms which weie formerly con¬ 
sidered distinct species. 

Race 1 Six-rowed Parleys —Representa¬ 
tives of this race have all the flowers feitile, 
so that the ripe ear consists of six longitudinal 
rows of grain The rows are very lcgularly 
placed, and as the intei nodes of the axis or 
raehis of the ear aie vei y shoit the grains aie 
ciowded together. Poth the stems and eais 
aie short and erect; the giain is thin and 
poor in quality 

The six uvw‘*i\ bai ley s are probably tlie oldest 
cultivated hums of the ceieal They aie <\ 
tumcly liaidy, and aie well adapted foi sowing 
in the autumn foi spring folding Tiny aie als., 
extensively grown m the southern enmities of 
England as a catch eiop Many xanelies an* 
known, some of which have free gianis (vai 
revelatum, Ivcke.); the majority, howevet, have 
covered grain with pale-yellow glumes Two 
black-skmned varieties, viz vai sriutnprna- 
num, Kf ke., and vai gmuUus, K< he , aie grown 
in Abyssinia. 

Race II. Blue, Pkki, Common* ou For k- 
Rowet) Parley, Winter Parley, Ehcoi’rukon 
—Theso names are given to a \ery haidy rate 
of barleys charaetenzed by having" six row's of 
grain in the ripe ear, as in the previous rare 
The rows, however, are not all arranged m 
regular order; two of them, representing the 
central flowers of each triplet of spikelctx, aie 
straight, the remaining four forming two’irre¬ 
gular double rows, the whole car being appa¬ 
rently irregularly four-rowed The ears are 
awned, and considerably longer than those of 
the previously nientioned six-rowed types, the 
individual grains are also longer, and aie not 
so closely packed on the raehw. 

These barleys arc grown in many parts of 
Europe, m the Highlands of Scotland, and m 
.Scandinavia, as well as m Northern Africa and 
Western Asia, and utilized as food for stock 
and also for the manufacture of spirits A 
small amount is used in the brewing of beei 
although it is difficult to make good beer from’ 
this race of barley alone 

To this class belong the varieties which are 


grown, either by themselves or in mixture 
w'lth vetches, to be consumed in a green state 
in spring by sheep and other farm stock. Some 
are also grown in certain parts as a bread corn. 
Many vai icties arc known differing in the colour 
and form of the glume, length of awns, and in 
othei characters. 

The varieties most in cultivation are: (1) var. 
pallidum , Her., a pale-yellow grained kind, 
grown in Northern and Middle Europe, in 
Japan, China, Manchuria, Northern India, and 
pails of America; and (ll) var coprulcsrrvs , 
Kei., a shorter and somewhat denser - eared 
type with greyish glumes, grown extensively 
in Northern Africa, the wanner parts round 
the Mediterranean, and warm regions in West¬ 
ern Asia and South America Black varieties 
and some with purple coloured glumes are met 
with. Certain kinds have naked free grain, 
among these being vai rcelrstr, L , sometimes 
spoken of as Nepal wheat or Jerusalem bailey, 
with pale-brownish grains resembling pointed 
wheat grains, and known in Europe for several 
een tunes 

Several naked varieties are known whieh 
possess peculiar monstrous awns Tin* latter 
are short, thrco-pionged, and bent backwaids 
towards the inner surface of the gram , they 
often bear small nubmontary flown s. The 
typual lepiesenlative of this gioup is var. 
tiifurratum , S< hi. (llovdewm trtficina*, Uoyle) 

Ra< e l la —Cei tain f«>i ms of barley ai e known, 
vvhuh may be eoiisideml intei mediate between 
beie ami the two-towed ia<e Those an* some- 
turn s turned // utfvt uirthum, K<ke The eais 
have two opposite mws of peifeit grain, iepn 

ntno/ tin middle flowtis of the triplet >1 
-■piktlets, th< lateial flow era, howevei, <l«> n«»t 
alvv i\s produce glam, and when tin \ do so 
lhose aie small with no awns 

Race III Two row Hi B\klm In flu 
lace only the initial floiet of m< Ii Inpht 
develops into giain r h< l.itn d llovns being 
stannnate oi small <u ah>>g» tliei abuitm 

Thw race embnues manv *-nb laces and v,» 
iieties, among wbnh an the finest malting 
baileys Some of them yield well on suitable 
land, and when not good enough foi the 
biewers' purposes are fed to stock Thev ate 
generally sow n in spring in Em ope, being less 
hardy than the six rowed and beie iau*s 

The following sub-races are usually ie< <>g- 
nized — 

Sub-race A Rkvcock, Seratt, Ravi led. »rk, 
or Fax Parley {Hot drum zrontfttn , B ). This 
type has shoit stiil straw, with short erect ears, 
tlie grains of wln< h decrease in size towards 
the tip, the awn spiead out like the rihs of 
1 a fan. Although an ancient variety, it is not 
1 much cultivated any when* 

Hub-rare P. Erect or Wide-eared Parleys. 

| — In this group of two-rowed barleys the eais 
when ripe have a more oi less erect habit. The 
grains are ai ranged closely on the axis of the 
ear, the latter becoming somewhat broad in con- 
i sequence The grains are very plump, though 
for malting purposes they are not considered 
• ! so good as trie sub-race mentioned below on 
i account of their high average of proteid con- 
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tent. The straw is stiff, and these kinds are 
usually grown in districts where the soil is 
naturally very fertile, or in high condition 
from the addition of considerable amounts of 
man ure. 

Varieties passing under the name of Gold- 
thorpe, Beardless, Italian, and Shropshire bar¬ 
leys belong to this sub-race. The Goldthorpe 
barley grown so much in many parts of the 
British Islands is said to have been introduced 
by Mr. Dyson of Oldcoats, Rotherham, about 
1880, but the same or a similar sort was grown 
in Britain as Italian barley early in the 19th 
century. The varieties Jewel, Diamant, Im¬ 
perial, Svalof Primus, which aie grown on the 
Continent, belong to this group. The base of 
the grain in all these baileys has a transveise 
furrow across it. 

Sub-race C. Drooping oh Narrow-eared 
Barleys. —These have longer and narrower eais 
than the preceding, and when ripe hang down. 
The grains are more separated from each other 
on the axis of the ear, and there is no transverse 
futrow at the base of each. They are plum]) 
and of excellent quality when the crop is well 
managed 

To this sub-race belongs Chevalier (oi 
Chevalhei) barley, the finest of all kinds foi 
malting purposes It was introduced In the 
Rev. Dr. Chevallier of Debenham, m Suffolk, 
about 1830, the original ear from winch the 
stock was developed being selected by one of his 
labourers named Andrew in b w l9 Derivatives 
of this variety under various names are cultivated 
throughout the world whercvei good malting 
bailey is glow'll The rachilla in the Chevalier 
barleys is covered with short woollv han. 

Belonging to this sub-i.iec is a group of 
varieties somewhat similar to Chevalier burlev , 
the eais are, however, rathei shorter, as a rule, 
the straw is reddish m tinge when ripe, the 
rachilla is not woolly, but has a few long straight 
hairs upon it. 

Baileys grow r n under the names Old Common, 
Lorig-eamI, and Prolific arc of this c lass, as well 
as Ilanna, Princess, Probstei, and other ‘land’ 
barleys cultivated on the Continent They are 
generally earlier than the Chevalier types. 

fj. P ] i 

The varieties of two-rowed barley are very 
numerous, and possess qualities peculiar to 
each, and worthy of the closest < ousideration. 
It is well to state at the outset that malting 
is the first and most important object in all , 
high-class hurleys Also, that these qualities i 
are associated with a low nitrogen content, and : 
a preponderance of starch In this respect | 
bailey and wheat are opposed to each other, for j 
a strong baker’s wheat must contain a high | 
leicontagc of gluten and a correspondingly 
ower starch content, while with barley pre¬ 
cisely opposite characters arc required The 
more prolific barleys are often deficient in 
starch, while the Jess piobfic barleys are defi¬ 
cient in nitrogen, so that what appears to be 
wanted is a ptolific bar lev rich in saccharine 
matter and poor in nitrogen. 

Chevalier bailey may be looked upon as oc¬ 
cupying the premier position among malting 


barleys. The ear is long, and ought to contain 
sixteen perfectly formea grains on each side of 
the rachis. The grains are plump, thin-skinned, 
of pale-amber colour, and awned. The straw 
is stout, and stands up fairly well. When ripe, 
the skin is finely wrinkled on the surface, and 
in good samples is of a light buff or light amber 
tint. When cut across with a sharp knife, the 
section exhibits a pearly whiteness, and pro¬ 
duces a white line when drawn across black 
cloth. A well-dressed sample should weigh 
f)0 lb. to the bushel, and the yield per acre 
vjuies from 24 to 48 bus. Chevalier barley 
was employed by Hallet in bringing out his 
famous Pedigree variety, and Kmver barley, 
propagated by Messrs. Webb, of Stourbridge, 
was derived from the same source. Annat 
barley was introduced by Mr. Gome of Annat 
Cottage, Carse of Gowne The peculiarities of 
this bailey are, its less closely packed ear, and 
a pinkish hue on the neck, just below the ear, 
which disappears as the plant ripens. It is a 
great favounte in the north, but has been 
accused of being uncertain in yield 

Golden Drop was originally introduced by 
Mr. Smith of Deanston, in Perthshire. It is 
deseritied as a well-marked variety, having a 
stout, eiect stem of a blight-yellow colour, sur¬ 
mounted by a short, broad, compact ear, with 
full-sized, plump, round grains. 

Nottingham Long-eared is somewhat loose in 
the setting of the grain, but fields well, and 
the grain malts well, although not quite equal 
to Chevalier. Norfolk Sho* t-necked, or Late 
English, was introduced on the Norfolk estate 
of Lord Leicester (Wilson). It is stated to be 
well suited foi dry soils, and high and exposed 
situat ions 

Naked barley has already been mentioned as 
having detachable <liafl, wdieieas in all other 
cultivated liar levs the chuff is adherent to the 
giain. It has come into prominent notice from 
time to time, but its tender straw, and tendency 
to lose its ears when ripe, are serious objections 
to its extended cultivation. 

Two-rowed Black Barley must be regarded 
rather as a curiosity than as a widely grown 
variety. Tin* black six-rowed vanety has al¬ 
ready been mentioned as a popular fodder eiop, 
but the two-rowed variety is late and coarse. 
Tt nun possess merits for particular situations, 
but is not in request for malting pui poses. 

It would be tedious to describe all the vai ieties 
of barley which have been introduced togrow'eis, 
especially as attention is at piescnt principally 
fixed upon three or four leading sorts. Among 
those* which might occupy attention in a mono¬ 
graph devoted to barley may be mentioned 
Noble Barley, discovered by the Rev Mr. 
Noble of St. Madoes, Perthshire, Italian, pro¬ 
bably the source of Golden Drop barley ; Pome¬ 
ranian or Geiinan, cultivated in the north of 
Scotland; and Common or Early English Bar¬ 
ley, a widely grown vanety, said to be adapted 
to a wider range of soils than any other soit. 
We must, however, leave the consideration of 
those barleys which may be classed with Cheva¬ 
lier and kindred varieties, and pass on to notice 
certain kinds of distinct chaiacter which sepa- 
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rate them clearly from those already mentioned. 
Among them Archei’s barley occupies a pro¬ 
minent position. The most marked feature in 
this barley is a small bristly brush or racliilla 
at the germ end of the grain, which enables 
them to be easily sorted from the smooth-ended 
baileys of the Chevalier type. This peculiarity 
is persistently inherited (Heaven), and may be 
used for identification. It is also known as 
Archer’s Stitt-straw, and is characterized by a 
short neck, a somewhat grey colour in tin 1 grain, 
and somewhat later ripening than some other 
sorts. It is unquestionably an old variety, and 
its origin is unknown It is a great favourite, 
and may be regarded as a rival to Chevaliei 
barley. It is generally allowed to yield bettei 
than Chevalier, but its nitrogen content is 
higher, so that while it excels in quantity it 
slightly fails in quality. 

Goldthorpe Hailey is another leading soit, 
which is easily distinguished by the battledore, 
shape of its ears It was first observed in 1889 
by Mr. Dyson of Ooldthorpe, who raised it fiom 
a single ear resembling Spiatt barley, but with 
a huger and bettei coloured grain than »Spratt 
Whether originally derived fiom Spiatt {zeo- 
enton ), or from a variety of distickum lesemb- 
ling Spratt in outward form, we cannot say , 
but the peculiar shape of the original eai is 
preserved m all its descendants. It ranks 
among the wide-cared baileys, and has usually 
been successful in competition with any othei 
wide-eared variety. It possesses a low nitrogen 
content, and in trials made m 1891 and 1893 it 
yielded more extract than any other soit,. In 
an exhaustive paper read befoie the London 
Farmers’ Club by Mi E. »S Heaven of Wai- 
minster, in December, 190f>, Chevaliei, Aiehei, 
and Goldthorpe weie spoken of as the three 
barleys which divide the attention of brewers. 

Baulky Cultivation. —Quality is the prin¬ 
cipal aim of barley growers The piohts of 
bailey cultivation almost entnely depend upon 
quality, as no ceieal \anes so nnith in pi ice 
according to its properties Of late years tin 1 
price of the best samples has been reduced on 
account of the use of maize, rice, sugar, and 
other substitutes for bai ley malt The lemoval 
of the malt tax was agitated for by faimeis, 
but the substitution of a tax on beer at once 
led brewers to look out for cheaper sources of 
saccharine matter, and resulted m the negleit 
of the higher classes of bai ley. This led to a 
second agitation for ‘pine beei ’, defined as a 
fermented liquor composed of water, malt, and 
hops, but hitherto Farhament has not. inter¬ 
fered with the trade, and beer is now manu 
factured from a great \anety of materials 

The cultivation of barley has unquestionably 
declined and given way to a much larger acreage 
of oats. Seasons have not of late favoured the 
production of the best classes of barley, which 
require a mild warm summer, free from night 
frosts or severe droughts. 

Success in barley cultivation depends upon 
a number of circumstances, sonic of which are 
beyond human control, while others are too 
often neglected. It will assist the reader if 
these various circumstances are placed before 


him in the order in which they occur to the 
grower, each item being worthy of special 
attention. They are as follows: — 

1. Climate and soil. 

2. Condition of the soil. 

3 Tillage or cultivation. 

4. Variety and seed selected. 

5 Time and method of sowing. 

b Manuring. 

7. Character of season. 

8 Ripening or maturation 

9. JI ar vesting. 

10 Threshing and diessing. 

Tf all these conditions of success can be com¬ 
bined, a first-i ate sample of barley becomes a 
certain result; but if one is wanting, partial 
failure is just as sure. The best barleys are 
giown in the eastern, south-eastern, east-mid¬ 
land, and southern counties These counties 
are in many cases situated on the Chalk forma¬ 
tion ; but the Tertiary deposits, the light sandy 
soils of Norfolk and Suffolk, the limestone soils 
of the Lower Oolites, the soils of the Upper 
(-rreensand, and of othei sands such as those 
of Tlianet and Hastings, the New lied Sand¬ 
stone of the Midlands, and the lighter descrip¬ 
tion of Drift soils, are all adapted for this crop. 
(4ood barley may be grown in Shropshire, Here¬ 
fordshire, and other western counties, but the 
puniest samples are produced in Cambridge- 
shne, Hedfordshue, Nottingham, Northampton, 
Lincolnshire, Essex, Kent, and other counties of 
the east and south Wiltshire is a good bailey 
county, as are also Hants, Berks, and Dorset. 
In Scotland the best barleys are grown m the 
eastern counties, from Berwick to the Lothians 
and Forfai. 

The soil ought to be light, in texture, naturally 
drained, calcareous in character, and adapted 
foi turnips and sheep husbandry; and all such 
soils will grow good barley. 

2. Condition of the Soil — If land is t<x> 
rich from direct manuring, as, for example, 
when sheep have been folded over it with a 
liberal allowance of cake, the uops may be 
abundant, but will be lacking m quality. A 
medium condition is best, hence barley after 
wheat often yields a better sample than after 
roots folded According to the Norfolk rota¬ 
tion, bailey follows roots, but there are objec¬ 
tions to this com se Many good samples are 
thus produced, but caie should be taken that 
the land is not too uch Barley after clover 
often succeeds particularly well. Barley seems 
toiequire constant and regular feeding, and the 
land ought to abound in plant food in a con¬ 
dition for giadual absorption rather than in a 
crude and newly added condition. 

3. Tillage or Cultivation. — A fine and 
uniform tilth are important. They are best 
secured by ploughing up closely behind the 
sheepfolds, or by autumn and winter plough¬ 
ing in the case of coin stubble. A cloddy and 
harsh condition of soil is inimical to success, 
and folding during wet weather, or late folding, 
are both injurious to the barley crop. In most 
cases a single ploughing, followed with harrow- 
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ing and rolling, secures a sufficient tilth ; but in 
other eases 4 running back’ or reversing the fur¬ 
row (but not cross-ploughing) is recommended. 
Bailey does best on a shallow, finely reduced 
seed bed, and the ploughing ought not to be 
more than 4 in. in depth. 

4. Variety selected. — Proper selection of 
seed does not only mean choosing a suitable 
variety but also a good sample of seed. The 
kind of barley may be supposed to be the one 
usually grown in the locality, such as Clievahei, 
Archer, or (loldthorpe, and the barley grower 
may only look out for a barley of good appeal- 
ance and quality The merits of a new sott—it 
may be a Gallon or a llallett, a Kinvet or a 
Stifl-stiaw—may prove attractive even at a high 
price per bushel, and it is well to give such 
selected sorts a trial. Seed grown oik c from 
a good stock always tells well, and the quality 
of the bulk for malting purposes may easily 
justify the extra expenditure. Barley is not 
considered to require that change of seed which 
is so important for oats and wheat, and a good 
sort ought not to be lightly relinquished if it 
has proved itself suitable to the soil fcJewd 
barley should be sound and unstained by 
weather, it must not have heated in the Tick 
oi been too closely chesscd Good scieenings 
from pedigree seed may bo used without hesita¬ 
tion, as it 4 weds’ the land mole thickly than 
stouter barley Pedigree* barleys are always 
thoroughly dressed and free fiom broken and 
defective seeds, and may be sown at the i ate of 
G pecks per acre, where 12 pecks of ordinary seed 
would be required. 

5. Drilling is preferable to broadcasting be¬ 
cause the seed is deposited mole uniformly as to 
depth and distance, and this induces a icgulai 
‘braird’ and more equal giowth and ripening. 
Early sowing is always safer than late sowing. 
March is the best month; but if the land is 
ready, the seed should be drilled m February, 
or even in January. April is not too late, and 
good crops have been obtained from May sow¬ 
ings. The risks increase after the middle of 
March, and well-filled gram and stiff straw are 
associated with early sowing. 

(>. Manuring —On account of its short glow¬ 
ing season barley is only able to utilize sources 
of plant food that are to be found m the autface 
soil in readily available forms. It is therefore 
more dependent on proper manurial treatment 
than any of the other cereals. Suitable manur¬ 
ing increases the yield of giam and straw, im¬ 
proves, although in a much less degree*, the 
quality of the grain, and hastens the time* of 
ripening. But skill and judgment must be ex¬ 
ercised in manuring the barley crop. On very 
rich land, or land too highly manured, the barley 
tends to run too much to straw, the crop be¬ 
comes liable to lodge, the harvest tends to be 
late, and the grain to l»e imperfectly matured, 
light, and of poor malting quality. Good land 
on which roots have been fed off after pi evious 
liberal manuring, should be in a suitable con¬ 
dition for the production of large barley crops. 
Lands from which roots have been removed, or 
winch have been less liberally treated, may re¬ 
quire to have special manures applied in order 


to produce good crops. The yield is mainly 
dependent on the supply of available nitro¬ 
genous manures, and these must be of a quick¬ 
acting character. Nitrate of soda and sulphate 
of ammonia arc the most suitable forms The 
nitrate gives the greater yield of straw, but the 
ammonia is somewhat more favourable to the 
production of malting grain of good weight and 
quality. For general purposes the use of both 
is piobably best, the ammonia to l>e applied 
with the seed, the nitiate of soda as a top¬ 
dressing soon after the nop has brairded. The 
quantities to be employed may vary from J to 
2 cwt. pel acre, according to the condition of the 
land. The addition of supei phosphate at the 
late of from 2 to 4 cwt per acie is important. 
It has little effect on the straw, but has a marked 
etlect on the weight and quality of the grain 
yield. The addition of a potash mariutc is also 
generally useful The potash strengthens the 
stiavv and adds to the weight of both grain and 
straw. Dr Aitken found (Highland Society 
Tiansai lions, I88G, p. 3G7) that sulphate of pot¬ 
ash produced a stiongei and stouter straw than 
miniate of potash. Kairut is a very suitable 
foim of potash applied at fiom 1 to 3 cwt. per 
acre The use of a combination of all the three 
mammal ingi edients gives the hugest crops, the 
heaviest and plumpest gram, and the earliest 
harvest, and 1 cw t. sulphate of ammonia applied 
with 2 cwt superphosphate and 1 cwt kaimt 
should give an average increase per acre of 10 
to 12 bushels giain and G to 7 hundredweights 
straw. 

7. The Climate most suitable for barlej 1 ’ is 
cool iathci than hot, and burning summers or 
j forcing weather during the late stages of growth 
Irnoduce pinched, hard, and unkind samples. 

I The counties above named are climatically suit- 
j able for barley, and England generally is better 
' adapted for producing good malting samples 
than Scotland or Wales. 

8 Ripening should be gradual, and night 
frosts in July are destructive of plump samples. 
Barley should be thoroughly ripe before it is 
(ut, the heads should he bent down, and the 
grain hard and finely wrinkled on the surface. 

9. The Harvesting of barley is very im¬ 
portant. Severance may be effected by mow¬ 
ing, and in many districts the crop is allowed 
to lie in swath, and is carted loose. In others, 
and especially in the north, it is bound into 
sheaves by harvesters. Equality in colour is 
best obtained by mowing and turning, but tlm 
method used is regulated in a great manner by 
climate, custom, and season. Heating in the 
lick is fatal, as the least suspicion of barley 
being mow-burnt causes the buyers to pass it 
by. 

10 Threshing should be done carefully, and 
the distance between drum and concave should 
he so adjusted as to avoid breaking the gram. 
The awning or 1 hummeling ’ should not be too 
severe, as broken ends interfere with free ger¬ 
mination in malting. Barley ought to be well 
winnowed, screened, and well ‘turned out of 
hand ’, and should bo perfectly sweet and well 
coloured. Freshly threshed barley is sweeter 
and commands a better price than when it has 
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been lying long in heaps, and if this is unavoid¬ 
able it should be turned at intervals of a fort¬ 
night. 

A good sample of barley grain for malt mg 
purposes should possess the following char¬ 
acters:— 

1. High germinating capacity not less than 
90 per cent. 

2. High starch content and low percentage of 
nitrogenous eompourids. 

3. Thin puckered ‘skin \ 

4. Mealy, flouiy appearance when cut across. 

5. Uniform colour pale-yellow, with no black 
points or other discoloiation 

G Freedom from broken grains. 

7. Absence of musty odour. 

There yet remain a few r considerations which 
fall outside the ordinary routine of barley cul¬ 
tivation There is, for example, charlock, which 
often interferes seriously with the success of 
the crop. The system of spraying with coppei 
sulphate, introduced by Mr Strawson, is now 
largely practised by many advanced growers 
(see art Spraying). Charlock is more prevalent 
on late-sown barley, and one of the best pre¬ 
ventives is early ploughing and dressing, so as 
to encourage germination of the charlock befoic 
dulling. Chailock is seldom seen upon wmtei- 
sown crops, because frost destroys the seedlings 
on then first appearance. Similarly, winter 
ploughing and hai rowing causes germination of 
the pest in mild weather, and the subsequent, 
destitution of the young plants, and this is 
equally true of Januaiv or February plough¬ 
ing Wintei-sown barley is not subject t,o 
those floods of charlock winch inundate late 
sow nigs 

Wneworni is the chief insect scouige to 
winch barley is liable It decimates the crop 
during its earlier stages, and appears to be as 
active in winter as in spring Heavy and re¬ 
peated Killings aie the best cheek, and if a 
dressing of 5 rwt of salt and 1 cwt of nitiate 
of soda, well mixed togethei, is applied simul- 
tmeously with lolling, the worm is generally 
discomfited. Barley is also subject to the 
attacks of the (lout Fly {Chi or ops Urniopus), 
which causes a strangulation of the ear in the 
sheath (see Chlorous); and of the Corn Saw- 
fly (Cephvs pygm<vus\ which infests the straw 
and cuts its way tlirough the nodes (see Cephuk) 
The Hessian Fly {Cecidomyia destt actor) and the 
FT it Fly (Onctms frit) are also numheied among 
the insect enemies of barley. 

Bust and Mildew often ailect bailey, but there 
is no remedy except good cultivation, and tins 
cannot, always be relied upon as a pieventive 
See also Barley.—Parasitic Fungi. 

Comparative Importance ok Barley as a 
Crop —The area under barley in Great Britain, 
according to the most recent statistics, is as 
follows — 

Ha i lev Wheat Oats 

England 1,410,287 ac 1,701,201 ac 1,880,477* ac. 

Scotland 212,134 „ 48,041 „ 002,072 „ 

Wales 01,243 ,, 41,073 „ 207,020 „ 

Great Britain 1,713,004 ,, 1,700,013 ,, 3,051,370 ,, 

These tiguies show that England is the prim l- 
pal theatre of lurley-growing in Gieat Britain, 


Ireland only contributes 154,000 ac. See also 
art. Barley, Statistics of. 

Concluding Bkmarks. —Barley is principally 
grown for malting, but inferior samples are of 
great value for distilling, for pig-feeding, and 
as a food for stock. Barley meal is the best 
food for fattening pigs which can be named, 
and is an excellent adjunct in the fattening of 
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cattle. Whole barley is a good horse corn 
especially when grown witli oats, under the 
name of 1 dredge’. Brewers* grains are always 
in recpiest for milking cows and store pigs, and 
malt is valued as a food foi fattening lambs, so 
that barley in its several forms is indispensable 
on all farms. It is also used as a human food. 
English-grown bailey gives place to none in 
quality, and the English climate is particularly 
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.mutable for the development of the crop. Barley 
stiaw in inferior in quality both for fodder and 
litter; but when (as is often the case) it is associ¬ 
ated with a proportion of young clover, its feed¬ 
ing properties are much improved, and it then 
becomes a good food for working horses. 

[.!. Wr.] 

[r. r. w.J 

Barley. -Parasitic Fungi.- 

1. Fungi winch appear on the ears and grain 
only'— 

Ear-smut. —The deterioration of a sample 
containing smutted barley is serious, because 
it not only contains a number of broken and 
badly filled grains, but m threshing the whole 
bulk becomes contaminated with the sooty smut, 
which makes the healthy grains dull and duty 
instead of bright and clean. Two distinct foims 
of barley-smut have been recognized, and traced 
to the action of two sprues of smut fungi (Usti- 
lagmoie). The commoner form, or ‘coated smut 7 
(Cxtilt/ffo kordei tecta\ has the fungus spores 
retained in a skin consisting of the walls of the 
gram, and the ears fiequcntly do not unfold 
fully, but remain caught in the sheath ; the 
greater part of the smut powdei is therefore re¬ 
tained m the ear till liberated dining thiesliing 
The other form, ‘naked smut’ (Cslilatjo undo), 
is less common, and dilleis in that the ears 
unfold and the smut powder is scattoied befoie 
har\est The life-history of the two fungi is 
almost the same, but the spores of the naked 
smut are moie lesistant to fungicides The 
black powdei m the smutted eais consists of 
masses of fungus spores, which are distributed 
in many ways, especially by adhering to the 
husk of barley giains The spores do not infect 
bailey plants directly, but in moist conditions 
each gives off a shoit tianspaient tube (promy- 
eelium), which bears tiny tianspaient sccondaiy 
spores (comdia), the wdiole pioeess may be ob¬ 
served by sowing a few* smut spoies in a drop of 
water, keeping moist, and examining every few’ 
hours undei a microscope. The comdia, or some¬ 
times the pioniyeelium, infects the bailey plant 
m the earliest stages of growth, having ejected 
an entrance the fungus lilamcnts glow* and keep 
pace with the growth of the plant At tins 
stage the presence of the fungus is not percep¬ 
tible, except that infected plants are frequently’ 
more robust and taller than healthy ones. When 
the ear is formed tire process of spore-foi mation 
begins, the food material inside the grain is used 
u]), and the swelling mass of daik-biow n spoies 
breaks its w'ay through the outer walls of the 
giain. Until recently the above was regarded 
as the only r way m which the barley plant could 
be infected, but newer observations point to in- 
fe< turn during the flowering stage of the barley’ 
Tlu* smut sjlores fall into healthy ears, and ger¬ 
minating at once infect the young grain and 
piss the winter inside the germ without killing 
it, so that when it sprouts next season the seed¬ 
ling is already inhabited by the fungus 1 

Prevention .—The methods in use aim at killing 
the smut spores adhering to the husk without 
injuring the grain, the fungus haihouring inside 

1 A useful account of thn> in Jour of Board of Agncultui 
xn, 190(>, i> C99 


the germ cannot he reached, nor is it yet pos¬ 
sible to separate infected from healthy grains. 
The practice of steeping seed grain in some fungi¬ 
cidal solution is an ancient one, and is generally 
regarded as an effective preventive. The fol¬ 
lowing methods may be recommended:— 1 
(a) Make a heap of the gram, and moisten 
it thoroughly by turning over frequently and 
watering it with a solution of bluestone (copper 
sulphate), used at the rate of 1 lb. bluestone 
dissolved in J gal. water for each four-bushel 
sack of seed; turn the grain several times dur¬ 
ing the next eight or twelve hours, then spiead 
it out till dry enough for sow'ing or drilling. 
Tf dry, the giam will keep without injury for 
a day or two, but it must be kept away from 
poulti y as it is poisonous. 

{(>) Formalin is now used with good results. 
This substame is a clear solution, which can be 
purchased foi about 2tt a pt (standard Sclioer- 
mg’s foimalm is 40 per cent strength). When 
used for seed-dipping, 1 pt. foiinalin is added 
to 3(> gal. watei, this amount being sufficient 
to treat from 40 to 50 bush seed. The grain 
is moistened (ompletely, as just described for 
coppei sulphate, and left about tw’o hours be- 
j fore drying. Anotliei method is to take about 
a bushel of seed in a sack, and hang it in the 
foitnahn solution for about ten minutes, then 
dry for sowing. Formalin lias this advantage, 
that any grain not sown is after exposme to 
the air lion-poisonous to poultry. 

Uonper sulphate and formalin have been 
found to nijuie the germination of the grain, 
chiefly because they retaid the growth of the 
I seedling roots, on this account the following 
j has many advocates -- 

I (c) Hot-watei treatment Soak the grain 
I about four hours in watei, then take a bushel 
! at a time m a basket lined with sacking, and 
! dip it. into a boiler with watei at 130 -135° F. 

! (using thormometei) for about five minutes, 

! then dry for sowing. The secret of success is 
to keep the watei at the above tcmpeiature, 
and as each dipping of seed cools it, thcie must 
be some means of beating up again. 

Ergot may occur in bailey, but it is com¬ 
paratively rare (see Bye) 

Stinking smut or hunt is known, but not in 
Britain (see Wheat Bunt). 

Bed mould and other moulds may cause 
trouble on the malting floors, either because 
the grain has been badly harvested, or because 
of the duty condition of the buildings, which 
ought to be penodically cleansed. 

2. Fungi fust observed on the stem and leaf, 

| but rnay extend to the ear - - 

Leaf-strife —A fungus (Hclminthosporium) 
brings about death of barley seedlings. This 
leaf-stripe disease is much commoner than is 
generally supposed, although it is only within 
recent yeais that its importance has been 
lealized. The symptoms are flagging of the 
leaves, au onipamed by yellowish or brown 
spots and stripes, and the plants attacked are 
stunted in size If the plants are vigorous they 
outgrow the attack, and only a few of the Iow r er 


See also Born cl of Agt i< ulture leaflet, No 92 
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leaves show traces of the disease. Frequently, 
however, the ear is affected, and the plant may 
be ‘blind’, or the ear emerges in a stunted half- 
withered condition, with the grains quite abor¬ 
ted or badly nourished. The grains may be 
recognized in samples by being brownish at the 
tip end and lacking plumpness. The fungus 
enters the germinating seedlings, and soon pro¬ 
duces yellowish spots by destroying the given 
colouring matter. The spots dry up later and 
become brown or reddish-brown stripes, along 
which the leaf-blade splits into strips and dies 
off prematurely. The disease may appear only 
on isolated plants, but we have seen < ases 
where almost every plant was affected. The 
fungus spores aie dark in colour, long oval in 
shape, and divided by several cross walls The 
spores arc carried adhering to the husk of the 
grain, or they may occur in old stubble 

I'repcntion —There is reason to beliexe that 
the fungus hai houis on dead plants everywhere, 
and finds its oppoitunity of atta< king barley 
and oats in the seedling stage. The influence 
of season has been observed, and any condition 
which checks growth is favouiable to the fungus 
Hence, care should be taken m cultivation to 
ensure a vigorous and unchecked growth of seed¬ 
lings. A timely dressing of nitiogenous manures 
may help the crop over this cntieal stage, but 
excess of these has been obsei veil to promote 
the disease. As the spores adhere to the gram, 
the treatment prescribed for barley smut can be 
recommended, and it has been proved to be fail ly 
successful. The application of lime will cheek 
this and other fungi {eg. 1 finger-and-toe’ of 
turnips), partly by destroying the spores, pat tly 
by its beneficial effet t on the growth of the crop. 

Baulky Bust. —This is recognized by the for¬ 
mation of yellowish spots or stripes, from which 
an abundant yellow powder is given ofl. The 
lower leaves are first attacked, and the i ust 
extends upwards, fiequently Teaching the eais, 
so that the grain is badly filled Bailey rust 
is not nearly s<> common in Britain as wheat 
rust; so far as our experience goes, it is rare. 
The disease is accompanied by a fungus of the 
genus Puccinia , several species of whnh have 
been identified on barley, but their distinction 
is difficult and need not concern us here 
Probably the commonest is a form of Puccnua 
gram inis. The different phases in the complex 
life-history of this fungus are important m con¬ 
nection with its prevention; they will be found 
in the article on Whkat Parasitic’ Fijnoi 
How this rust finds its way from the barley 
crop of one year to that of the next year is a 
problem by no means solved Rust may be 
carried over, growing on certain weed grasses, 
c.g. couch grass and some bromes. It lias been 
observed for several years that a plot of winter 
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barley sown in autumn, beside plots of wheat 
varieties, did not become rusted in the following 
summer, although the wheat was badly attacked. 
Methods of prevention are considered elsewhere 
(see Wheat, Parasitic Fungi); the most pro¬ 
mising method at the present time is the selec¬ 
tion and the bl eeding of rust-proof varieties. 



Powdery Mildew.- -Barley, like wheat and 
other glasses, may bo attacked by powdeiy 
mildew of grasses {Erywphe graminni). This 
forms while mouldy patches on the lowei parts 
of the plant, weakening it, and causing the 
giain to be of inferior quality. 

Shkatii-smut — This is produced by a species 
of smut fungus, which makes its appearance in 
the sheaths. It is comparatively rare on barley; 
if it appears, the straw should be destroyed, or 
at least not used for foddei or litter, [w. o. s ] 
Barley, Pot and Pearl.— Like all the 
cereals, barley is valued as a foodstuff chiefly 
for the carbohydrates which it contains, and 
only in a much smaller measure for its proteids. 
The following analyses will be sufficient to 
demonstrate both the strength and weakness 
of barley in this respect:— 
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Barley is thus inferior to wheat in proteids 
and carbohydrates, but it has more fats, cellu¬ 
lose, and ash. It occurs on the market in two 
forms: pot, Scotch, or milled bailey and pearl 
barley. The former is the gram deprived of 
its husk and roughly ground, while in pearl 
barley the grinding has been carried further so 
as to produce a round white grain. As in the 
case of wheat, tins desne foi appaient purity as 
judged by an artificial standard involves the 
loss of useful foodstuffs. The outer coats of the 
grain consist almost entirely of indigestible 
cellulose, but immediately within these lie cells 
containing albumin and similar pioteid bodies, 
and excessive grinding by removing these di¬ 
minishes the proteid value of barley by about 
one-third, as the above analysis shows Barley 
meal is made by grinding the whole gram, while 
tile so-called patent or prepared bailey is peail 
barley ground into flour When barley lias 
been allowed to germinate under suitable con¬ 
ditions of heat and moisture, malt is formed 
(which see); the change principally consists m 
the trailsfoi mation of some of the start li into 
maltose or malt sugar by means of a ferment 
called diastase, developed within the barley 
itself. 

The proteids of barley differ fiom those of 
wheat in a very marked manner, inasmuch as 
they do not form glutin on the addition of 
water, but remain soluble in the form of albu- 
mose, globulin, and albumin, what have been 
called ‘soluble albuminoids’. Two results fol¬ 
low from this peculiarity. Owing to the ab¬ 
sence of glutin, barley meal or Hour cannot be 
made into loaves, the so-called barley bread 
being really a mixture of barley and wheat 
The other point is the large amount of nutri¬ 
tive matter which barley gives in solution, 
whether in broths and soups or as barley water. 
This last is generally made by digesting pearl 
barley, though pot barley gives a richer solu¬ 
tion; it forms an albuminous drink for invalids, 
and is often added to cow’s milk intended for 
infant consumption, in order to lessen digestive 
difficulties. These arise from the fact that the 
casein of cow*’s milk curdles in heavy clots in 
the stomach, whereas human milk curdles in 
light flocculent masses, and so is more easily 
attacked by the gastric juice. The action of 
barley water is almost purely mechanical; by 
its glutinous consistence it keeps the particles 
of casein apart, and so tends to prevent curd¬ 
ling in mass, while its own albuminous contents 
make it fairly nutritious. 

The salts of Irarley, as estimated from their 
ash, are rich in phosphorus and iron. Barley 
bread or barley cakes are less digestible than 
wheat and more insipid. There are no special 
disorders traceable to diseased barley, [j. k ] 
Barley, Products of.— The barley plant 
furnishes directly two products of economic im¬ 
portance in the straw and the grain. 

Barley Straw —The straw serves mainly as 
litter and food for stock. As litter, owing to its 
softness and leafy nature it is inferior to wheat 
straw in durability and cleanliness. As food 
its value is largely determined by the degree of 
ripeness of the crop when cut. If reaped in the 


same state of maturity as the other cereals it is 
nearly as nutritious as oat straw, and superior 
to wheat straw. Owing, however, to the general 
practice, especially where grain of high malting 
value is expected, of allowing the barley crop 
to attain greater maturity than the other crops 
before cutting, the straw is usually little, if at 
all, more nutritious than wheat straw. Its 
value will also be affected by the other vari¬ 
able factors [eg. season, soil, manuring, &c ) 
by which the growth of plants in general is 
aflected 

Published data, mainly of German origin, 
indicate that tin* average composition and digesti¬ 
bility of bailey stiaw is approximately as fol¬ 
lows*— 
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As the stiaw ripens, the proportions of crude 
pi olein and of nitrogen-free extractives will 
tend to sink, and of crude fibre to rise, the sum 
of the two latter remaining, however, fairly con¬ 
stant at about 75 per cent of the total weight 
of the straw. Included m this will be, as a 
rule, about 25 per cent of pentosans—material 
which is probably of lower feeding value than 
cellulose 

Taking into account the fact that, as a rule, 
only about two-thirds of the crude protein is 
really material of a true pi olein nature, straw of 
the above composition will have an ‘albuminoid 
ratio’ of about 1 .70. According to Kellner, 
100 lb of such straw, whilst foi maintenance 
purposes equivalent to about 40 lb. of starch, 
will foi fattening or other ‘productive’ purposes 
be equivalent to rather less than 20 lb. of starch. 

The amount and composition of the ash of 
barley straw* varies greatly with season, soil, 
manuring, and other factors, but, on the aver¬ 
age, it contains about half its weight of silica, 
20-25 per cent of potash (K 2 0), 7 per cent of 
lime (GaO), 4 per cent of phosphoric acid (P 2 0 fi ), 
and 2^ per cent of magnesia (MgO), the propor¬ 
tion of potash being, howevei, very variable, 
in other words, then, 1000 lb. of barley straw 
will, on the average, remove from the soil 5£ lb. 
of nitrogen and 50 lb. of mineral matter, the 
latter including about 25 lb. of silica, 12 lb. 
potash, lb. lime, 2 lb. phosphoric acid, and 
1 lb. of magnesia. 

If reasonable allowance be made for losses in 
storage of manure, &c. (see Hall and Voelcker, 
Journ. Roy. Agr. Soc., vol. lxiii (1902), pp. 
76-114), then the manure produced by the 
consumption of 1 ton of barley straw of the 
above composition should at the current unit 
prices of the three fundamental ingredients 
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of manures (nitrogen = 12*.: phosphoric acid = 
2*. 9 d ; potash-=3* 6d.) be wortli about 7*. (id. 
In the case of straw used as litter the value 
will, of course, be rather higher. 

Barley straw is in general held in low repute 
for feeding purposes, partly owing to its poverty 
in nutriment, clue to late cutting, and partly to 

P ractical difficulties arising in its application. 

t may be fed with safety to cattle and sheep, 
but is less suitable for horses than the straw of 
oats or wheat. 

Barley (train - Of the cereal grains, barley 
is surpassed in economic importance only by 
wheat 

Broad and other preparations of barley formed 
at one time staple articles of the diet of the 
poorer classes, but, owing to the superiority and 
cheapness of the corresponding preparations of 
wheat and oats, very little is now utilized in 
this way. By far the greater portion of the 
barley crop is now used in the preparation of 
malt liquor and ardent spirits, only' such grain 
as is of inferior value for this purpose being 
converted into ‘pot’ or ‘pearl’ barley, or used 
on the farm as food for stock. The barley 
grain contains a much lower proportion of husk 
than the oat, the average being only 10-11 pci 
cent in good malting barleys, but rather higher 
in the coarser and thinner barleys Where the 
barley is grown for brewing purposes the aim 
is always to produce a grain poor in protein 
and rich in starch, the starch being further in 
such condition that it very readily undergoes 
the changes desired by the maltster and brewer 
This subject is discussed later. (See M \lt) For 
the present it suffices to add th.it these qualities 
are usually found m plum]), thin-skinned grain 
of medium size, showing decidedly mealy sur¬ 
faces when cut, and with husk wrinkled and 
uniformly pale straw-fellow m eoloui these 
being the outward characteristics of normally 
completed maturation of the grain. Ku< h barley 
will almost always have a weight with normal 
moisture-content—of at least 54 lb per imperial 
bushel, or a weight of 40-50 gr. per 1000 corns 
Grain weighing less than 524 lb per bushel will 
almost invariably be found to be either exces¬ 
sively moist, or small thin grain of low value to 
the brewer 

Barley which is relatively rich in protein is 
usually considered as of inferior malting quality, 
but is not necessarily inferior for feeding pur- 
uses. The reverse will, indeed, very frequently 
e the case, since bad harvest conditions which 
so greatly lower the malting value of the grain 
have, as a rule, far less efleet on its nutriti\e 
value. In composition and digestibility bailey 
gram is, in general, intermediate between wheat 
and oats, being poorei in protein and more 
fibrous than the former, and richer in carbo¬ 
hydrates and less librous than the latter. The 
composition varies greatly, howevei, notably 
with climate and season, and to a less extent 
with the character of the soil and its cultural 
and manunal preparation for the crop. 

The following averages given by Kellner (Die 
Ernahrung der landwirtseliaftlichen Nutztiere, 
4th ed., 1907) agree well with published analyses 
of British barleys:— 


Percentage Compomiion. 
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Feeding 


giain 

giam 

grain 

bailey. 

Moisture 

14*3 

14*3 

14 3 

14-3 

Crude protein 

9‘4 

8*7 

10-2 
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Ether extract 

24 

1*8 

2 5 

2*4 

Isitrogen-free ex- \ 
ti actives . ) 

07*8 

70 2 

037 

037 

('rude fibre 

3 0 

27 

6 5 

5 0 

Ash 

2*5 

2 3 

28 

2-6 


According to Kellner, barleys of the above 
composition would for fattening, and probably 
for other ‘productive’ purposes, be equivalent 
to 72 0 lb , 75 8 lb., G6 4 lb , and 67*9 lb. of starch 
respectively. 

The average digestibility of the grain by 
different classes of stock is given by Kellner as 
follows — 


Percentage Digkstihility. 



Ruminants 

Horses 
(1 experi¬ 
ment) 

PlgB 


(mean of 4 
expen 

(mean of 
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m cuts) 

menta) 

('rude protein 

70 

80 

75 

Ether extract 

8i» 

42 

40 

N lti ogen - fi ee ex- | 
tract j 

<12 

87 

89 

Crude fibre 


(100) 

12 

Total organic I 

mattei 1 

86 

87 

81 


Apart from apparent differences in the digesti¬ 
bility of the fat, bailey is obviously digested 
to pretty much the same extent by all (lasses 
of stock Tin* ‘albuminoid ratio’ of gram of 
the above average composition and digestibility 
, will be about 1 10 

Fully 95 per cent of the total carbohydrate 
matter of bailey' is starch, and at least the same 
piopoition of the nitrogenous matter is of tine 
piotein nature, comprising at least rive distinct 
proteins (Osborne) According to Lmtner there 
is also always present adiastatic ferment which 
exerts a powerful action on the starch, without, 
howevei-, bringing it into solution 

The ash of bailey gram is fairly constant m 
amount and composition, containing, on the 
average, 35 per cent of phosphoric acid (P 2 0 r> ), 
25 per cent of potash (K 2 G), 25 per cent of silica 
(Si<>_,), 8& per cent of magnesia (MgO), and 2^ 
per cent of lime (OaO) In other words, 1000 
lb. of bailey gram (say 18 bus.) will remove 
from the soil on tin* average 1(> lb of nitrogen 
and 25 lb of mineral mattei,the latter includ¬ 
ing about 8 lb phosphoric acid, (>4 lb. potash, 
0 lb. silica, 2 lb magnesia, and 4 lb. of lime. 
Calculating on the same basis as in the case 
of barley straw, the manure produced by the 
consumption of 1 ton of barley of the above 
average composition should be worth about 14*. 

Barley and bailey pioducts rank amongst the 
most valuable of farm foods, being especially 
valued in the feeding of swine and milch cattle. 
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The whole or roughly crushed grain is the 
staple food of horses m hot climates, but in the 
luoio northerly countries is regaided as de¬ 
cidedly inferior to oats owing to the facts, as 
demonstrated by Belgian experiments, that it 
has a greater tendency to ‘heat’ the animals, 
and to produce flabbiness, than to maintain the 
energy and endurance of the hoise. It is, more¬ 
over, more liable to give rise to disturbance of 
the digestive oigans, and therefore should prob¬ 
ably not form moio than one-quarter, or at the 
very most one-third, of the total grain food of 
the hoise. Being a harder grain than oats, it 
should bo fed in crushed or scalded condition 
and mixed with chaff to ensme thoiough masti¬ 
cation. 

When fed to other classes of stock the barley 
is usually ground to meal, or the offals obtained 
m the milling of the giam foi the production 
of ‘pot’ and ‘pearl’ barley aie used This 
nulling process consists essentially in the re¬ 
moval of the skin and husk of the gram, and 
gives rise to three glades of offals, viz (1) eoaise 
(lust- the offal fiom the fiist process of ‘block¬ 
ing’ the grain to remove the husk, (2) medium 
dust—a lather finer quality with less husk, and 
consisting piacticallv of the innei skin of the 
grain, (3) peail barley dust — obtained when 
the grain is milled down to a \cry small size, 
and forming a white flour piaetically flee fiom 
husk and skin. The proportion of offal ob¬ 
tained from a given weight of giain natuially 
vanes greatly, but amounts, pel haps, on the 
aveidge, to roughly 40 per cent of the weight ' 
of the, grain. 

The* value of the offals for feeding purposes 
will be determined largely by the* pmportion 
of husk present m them. In geneial they are 
rather richei in protein and undo fibre, and 
poorer m carbohydrate's, than the whole grain 
Adulteration is not common, the impurities most 
frequently met with being weed seeds, oat husk, 
and dirt --the last-named especially where the* 
barleys are of foreign ougin. 

Barley meals and ‘dusts’ are to some extent 
given to milch rows, notably in l>enm«irk, wlieie 
a mixture of bailey and oats forms the staple 
ration. It is claimed by many Swiss cheese- 
makers that the finer bai lev meals exei t a 
favourable influence on the quality of the cheese 
made from the milk of cows consuming them. 
Barley in the form of meals and offals finds 
its widest application on the faim m pig-feed¬ 
ing. Danish and American expenments indi¬ 
cate that although barley meal is slightly inferior 
to maize in the amount of fattening increase 
produced by a given weight of meal, the quality 
of the produce is greatly superior to that ob¬ 
tained by feeding exclusively w f ith maize. In¬ 
deed, barley is probably superior to any other 
single grain for the production of bacon of prime 
quality. 

After wheat, barley is the best grain food for 
poultry. The uhc of barley gram in the fer¬ 
mentation industries supplies the farmer with 
three valuable foodstuffs, viz. brewers’ and dis¬ 
tillers’grains, malt, and malt dust. For further 
information as to the nature and use of these, 
see separate articles. [c. c.] 


Barley f Statistics of- —The growing of 
barley is a distinctive feature of British agri¬ 
culture, for although in common with other 
corn crops the suifaee devoted to this cereal is 
reduced in the last thirty years, the 1,885,000 
ac. covered by this crop in 1907 is more than 
22i per cent of the land under corn in the 
United Kingdom. Elsewhere in Europe larger 
total aieas may be grown, but not in equal pro¬ 
portion to this. Russia thus devotes a surface 
of over 20,000,000 ac. to bailey, and furnishes 
| the largest share of our imports; but even this 
great surface is a little under 11 per cent of the 
vast cereal aiea of that country. The barley 
acieage of Germany is more than twice our 
j ow r ri, or some 4,000,000 ac, but the proportion 
I this bears to her coin area is only the same as 
i the Russian. The Austro-Hungarian empire 
I is a huge barley glower, and shows an aiea of 
[ 5,700,000 ac., repiesentmg 14 per cent of the 
! corn land; a ratio whuh m the Austnan pro- 
! vmces taken by themselves rises as high as 
! 17 per cent; but this is still below our own per- 
j rentage. Agneultuial statistics aie not available 
j for Tui key, wdicnte considerable barley imports 
| aie received here; but Koumama, although a 
j t onsiderable contributor to our receipts of tins 
j cereal, has a smaller barley area than ouiselves, 
and one representing about the same piopor- 
tion of its torn area as in Get many or Russia. 
France, with over 33,000,000 at* growing coi n, 
puts more than a half of this under wheat, and 
only 1,704,000 ae under barley, devoting thus 
little over 5 per cent of the corn land to tins 
<iop. Outside of European limits, however, 
her Algerian dependency giows barley on no 
less than 45 per cent of lr*r corn aiea. Of 
other extra European barley-growmg countnes 
whence leturns are available, the two hugest 
aie British India and the United States. In 
the former, 7,000,000 ae —or about 6 per cent 
of the com area—is thus occupied; and in the 
lattei, where theie has been a lapid extension 
of the bailey area since the century began, the 
(>,324,(XX) ac quoted for 1900 is only 3^ per cent 
of that earning giam. 

j In an Ameiican official estimate published 
! in 1893 an estimate was ha/aided of the total 
pioduetion of bailey in the civilized woild at 
just ovei 100,000,000 qr, whereof Russia sup¬ 
plied one-fifth part, and the other European 
States collectively accounted for another thiee- 
fifths of the available supply. On the basis of 
aueage a somewhat similar proportion, oi three- 
fouiths of the whole, was at the same date 
credited to Europe by Sir Robeit Giffen, in the 
statement published by the Royal Commission 
on Agriculture. For Asia, only Japan is, in 
these estimates, noted as a glower of barley, 
and both calculations omit British India, the 
produce of which does not appear to figure in 
the commercial supply. A later American re¬ 
turn for 1905 raises the w r orld’s aggregate of 
barley to over 140,000,000 qr.— the Russian crop 
alone accounting for 42,000,000, and the United 
States, Austria-Hungary, and Germany being 
credited with 17,000,000 qr. each. Our own 
crops and those of Japan come next in mag¬ 
nitude, but represent only half these totals. 
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The yield of barley per acre in the United 
Kingdom stands high, Belgium with 48 bus. 
per acre, and Holland with over 46, alone sur¬ 
passing our 33 i bus., while the acreages to which 
these higher estimates relate are extremely in¬ 
significant, and they are collectively inferior to 
that of the single county of Norfolk. If regard 
be had to the countries where alone the barley 
area approaches or exceeds oui own, the con¬ 
trast is in our favour. The (lei man yield, in¬ 
deed, is estimated on a live years’ average at 
very little below 33 bus., but the Russian yield, 
even in the Polish provinces, hardly exceeds 
half our own, or 17 bus per acre, and in the 
other European governments of that empire it 
falls to 13 bus. The Austro-Hungarian yield 
averages 21& bus. and that of France 22£, while 
in the United States the estimate does not much 
exceed 26 bus, a figure which is also said to 
be reached in Japan. The Algerian area al¬ 
ready refer! ed to as forming so large a per¬ 
centage of the cereal growth is conspicuous foi 
the inferiority of its yield, giving a letmn of 
little moie than 11 bus per acre 

The yield of bailey vanes, howevei, within 
the United Kingdom not only fiom vcai to 
year, but geographically to a consult*]able ex¬ 
tent Tinee-fourths of the whole acreage lie in 
England alone, wlieie the estimated decennial 
mean is a little below the yield of ovei 33 bus 
or acre ei edited to the kingdom as a whole 
n Wales, where the acreage is small, it. is less 
than this, but m Scotland and Ireland more 
Omitting counties with insignificant areas of 
barley, Kent with over 38 bus to the acre, and 
Northumbei land with nearly 30, aie conspi¬ 
cuously good, while in (Hoik ester, Berkshne, 
Surrey, and Huntingdon decennial means below 
30 bus are recorded. The small Welsh acre¬ 
ages vary widely m pioduetivit\ fiom 40 bus 
in Anglosoa to somewhat over 25 bus in Car¬ 
marthen. Only four Scotch counties grow more 
than 10,000 ac of bailey, and Foliar with 30, 
and Fife and Berwick with 37 bus. stand highest 
of these. A yield of over 44 is indeed quoted foi 
an area of nearly 5000 ac. in Midlothian, and one 
of nearly that figure for 2580 ac. in Linlithgow, 
while over 15,000 ac. m East Lothian, a decennial 
average of nearly 42 bus is repmted. Foi the 
single year 1907 the official estimate exceeded 
the average, giving 35 7 bus. per acre for Eng¬ 
land as a whole, but only 34 1 in Scotland 
As regards the contraction m the bailey area 
of this country it may he noted that previous 
to the collection of official statistics the surface 
under this cereal was believed to have been 
extending in England but declining in Scotland 
and Ireland. The records of the last forty years 
have shown an increase between 1807 and the 
five-year period, 1876-80, canying the United 
Kingdom total from 2,440,000 ac. to 2,750,000 
ac., the English quota rising from 1,802,000 ac. 
to 2,100,000 ac., or three-fourths of the whole. 
At this maximum period, while England had 20 
per cent of her corn area in barley, Wales had 30 
per cent, and Scotland 19 per cent. The latest 
figures show a loss of a million acres of barley 
from the highest total for the United Kingdom, 
which was put at 2,931,000 ac. m 1879. The 


English barley acreage alone has declined from 
2,236,000 ac. in that year to 1,411,000 ac. in 
1907, hut this still represents 26 per cent of the 
reduced surface under corn. In Wales a rela¬ 
tively greater decline is reported. In Scotland 
210,000 ac. are still grown, compared with 218,000 
ac m 1867 and 279,000 ac. in 1879. Nearly as 
much (202,000 ac ) was grown in 1906 in one 
English county, that of Lincoln. That county, 
with Noifolk and Suffolk, accounts for half 
a million of the English 1,400,000 ac, and add¬ 
ing Yorkshire to this group it would seem that 
half the English area is accounted for. 

The gross production of barley in the United 
Kingdom is now put at 8,400,000 qr. Roughly 
valued by the official average prices the crop 
was worth £10,000,000. The consumption of 
this cereal is very greatly in excess of the home 
pi oil uce, entailing considerable drafts on the 
production of other lands The imports were 
small until a period immediately following the 
Crimean Wai. From 1857 onwards till 1872 
they ianged between 6 and 8 million ewt. 
Theieaftei they averaged over 11 million for 
some years, and 15 million in the decade end¬ 
ing 1890 Tlie later mipoits have been greater. 
A recoicl liupoi tation of over 31 million ewt. 
ocruned as long ago as J894, and an avciage of 
over 20 million iwt has been maintained since, 
although in this interval the leceipts have been 
occasionally as low as 17 million ewt and as 
high as 27 million. The trade returns of 1907 
value the imports of the yeai at a sum of 
£6,565, (KK), a sum about two-thirds as great 
as tlie value ot the home production Russia 
temains the hugest sou tee of our supplies of 
foieign bailey, although in 1907 the quantity 
theme received, 6,346,000 ewt., is much less 
than in leeent yeais as much as 12,237,000 
ewt coming fiom that country in 1904, and 
19,447,000 ewt. in 1894. The Roumanian and 
Turkish supplies are next in magnitude to the 
Russian, and the United States, although foi- 
mei ly impiuteis of bailey, have largely' ex¬ 
tended their aiea, and sent us neai ly 3 million 
ewt. m each of the last two years 

The coui.se of bailey puces can be tiaced in 
tins country for 136 years, but it has to be 
remembered that the ofhcial averages of this 
grain always represent the mean of two widely 
varying classes of pioduee, from the high-qua¬ 
lity bailey m demand for malting to the lower 
grades employed for feeding. It is interesting 
that towaids the end of the 18th century barley 
prices averaged 27a*. Gc/. per quarter over the 
years 1771-5, and fell below 18a. a quarter in 
1780-1. Record prices of 59a. 10 d. and 68a. 6d. 
were realized during the times when high quo¬ 
tations of all prices prevailed, as the 19th cen¬ 
tury opened. A quotation as low as 21a. 10c/. 
was recorded in 1822, but thereafter prices were 
maintained well above 30a., except for depres¬ 
sions in 1833-5, in 1842, and in 1850-2. From 
1853 to 1885 only two annual averages of below 
30a a quarter occur, and there were seven years 
when over 40a. was recorded. Since 1885 no 
30a. quotation has appeared, the highest figure 
being 28a. 8 d. in 1890, and the lowest 21a. 11c/. 
in 1895. For the year 1907 the gazette prices 
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for English markets mark a recovery to 25#. 1<£, 
and this is a higher barley price than the barley 
grower has got in recent years. [p. o. c.] 

Barn, The. —The term ‘ barn ’ is a some¬ 
what generic* one. Literally it stands for a 
place in which barley is kept—from the Anglo- 
Saxon here , barley, and (er?i, a store. It now 
applies, however, to the building in which 
threshing operations take place, to the thresh¬ 
ing floor itself, and to the other divisions of the 
building in which at one end sheaves are stored 
in readiness for being threshed, and at the other 
the threshed straw is piled up for use either as 
fodder or litter. Very often, too, ail overhead 
loft in the barn does duty as granary. And the 
hay shed is sometimes spoken of as a Hutch 
barn. But the barn as we mean to deal with 
it is the building which contains on the ground 
floor accommodation for separating the gram 
from the straw, and for laying up a considerable 
store of the latter as well, ami overhead has 
floorspace for the storage of grain and foed- 
liigstulf. This is almost the only building at 
the farm which properly admits of being two- 
storied. Where live stock are housed it is in¬ 
admissible to have a floor over their heads 
It is now considered better to light cattle- 
houses and stables thiough the root than by 
the side walls This eannot be done b^ the 
former method when a ceiling intei\enes Be¬ 
sides, ventilation, which is a more important 
matter, can be more easily conti oiled in a build¬ 
ing that is clear to the looting boaids than in 
one where an overhead floor comes in the wav 
In order to be tlioioughly available the barn 
must be of a large si/e Twelve or fourteen 
feet is not too high from floor to tlooi if 
a fair store of stufl is intended to be undei 
cover at one time It should be capable of 
bolding the sheaves of one stack at any rate 
in front of the threshing machine In fact, 
it ought to have storage room of tins kind to 
deal with as much as will keep the mill going 
for a continuous spell of the null ‘hands’- be it 
half a day or a whole one This admits of the 
sheaves being taken to the barn at odd times 
that happen to be convenient, and of threshing 
being carried on irrespective of weather. And 
it goes without saying that the end of the build¬ 
ing intended for the storage of straw must not 
be less than will enable it to hold straw in ac¬ 
cordance with tin* accommodation afforded for 
sheaves. It must not be less, but it may safely 
be a great deal larger. The more floorspace 
that is yielded below, there will be all the more 
accommodation on the floor above. There will 
hardly ever be enough, however, for granary 
purposes proper. So much room is wanted 
nowadays for the preparation of food for the 
live stock, and this being the most suitable 
location for the purpose, it is clear that addi¬ 
tional room will in many instances be required 
for grain storage. Tins it may be practicable 
to get overhead of some building ranged at 
right angles to the barn — one clear of live 
stock, the implement shed, for instance. A 
loft of this kind, although likely to be at a 
lower level than the upper floor of the barn, 
would be none the less quite convenient to it. 


The grain could be delivered thereon from the 
elevators as handily as on the principal floor. 

Were it not that the position lends itself to 
convenience in the preparation of food for the 
cattle and horses, the straw barn might be left 
open to the framework of the roof. At this 
end of the upper floor of the barn range, how¬ 
ever, it is very convenient to place the corn 
grinder, the corn bruiser, the cake crusher, and 
the hay and straw chopper Here corn is quite 
handy to the hopper both of grinder and bruiser, 
while the cake and straw and hay can be raised 
from below as required. The prepared stufl'can 
be passed through shoots to ‘lean-to’ houses at 
the side of the barn—to the pulping house or 
to the steaming house on one side, and to the 
horses’ quarters at the other. 

The barn is, in short, the commissariat de¬ 
partment of the model’ll farm homestead. On 
this account it is the central point of the build¬ 
ings, and according as it is placed in relation¬ 
ship to the others will the easiness of working 
the plaee depend. To begin with, it should be 
in close touch with the stackyard But what is 
of more importance still, it must be both near 
and convenient to the byres and stables—to the 
places m winch much straw is disposed of, and 
m which prepared food in addition to simple 
giain is dispensed. Placed in this wajy- as re¬ 
gal ds these buildings, there is the minimum of 
Inborn concerned in conveying the stuffs men¬ 
tioned from the barn and its accessoi ies to the 
animals to be served 

A good deal of horse labour is involved in 
carrying the sheaves from the stack to the 
thieshing flooi All tins would be saved weie 
sheaf sheds (see ait Siieaf Sheds) available at 
the homestead Then it would be quite prac¬ 
ticable to run the sheaves from these by hand 
! on a miniature lailway or by overhead trolleys, 
i Scarcity of labour will soon make contrivances 
of this sort a necessity at the homestead. With 
such available, girls or lads could do what men 
and hoises have now to be Het to accomplish. 
There is, as is well known, a great lack of 
ingenuity m the contrivance of labour-saving 
appliances at the fai msteading. When labour 
was plentiful there was not much call for any¬ 
thing of the kind. But now that circumstances 
have changed in this connection we do not see 
much sign of farmers or their advisers rising 
to the occasion. There is, we need hardly point 
out, as much room for improvement in these 
respects at the distributing end of the barn as 
at the leceiving point. 

Over and above the mechanical fittings of the 
barn (all of which fall within the province of 
the millwright), there are few that the builder 
of the plaee has to concern himself with. Wide 
doors running on wheels hung from above, and 
plenty of iron - framed windows with hopper 
openings to the outside (in order that dust may 
get out as well as light get m) well up towards 
the flooring joists, are a necessity on the ground- 
floor portion. And then the most suitable floor 
is one of Portland-cement concrete. This stands 
the tear and wear incidental to such places, and 
keeps rats in check. It may be necessary, how¬ 
ever, to sheathe with boards the parts of the floor 
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on which horses’ feet and cart wheels are likely 
to bear. If the walls are of stone, a coat of 
cement plaster makes a good finish: if of brick, 
a neat point with cement is enough. On the 
top floor, the sides of the walls may be finished 
sim daily to those of the granary (see art. 
Granary) Light is best obtained by means 
of skylights; and these, if hinged, can be 
opened at will, so that dust may find an exit, 
and the place at any time be flushed with fresh 
air. So much dust is generally about a place 
of this kind that it is worth while going to the 
small extra expense of planing all the wood- 
woi k of the roof that projects or show’s down¬ 
wards. Dust finds a less stable lodgment on 
a smooth surface of this kind than on one 
rough from the teeth of the saw. And ridge 
ventilators of a suitable kind aie a necessity. 
See arts. Ventilation, Ventilators, Sheaf 
Shed, Granary. [u. h J 

Barn-door Fowl. —The designation here 
given has been applied to the* common fowls of 
any given district, though in older books the 
term ‘dung-hill fowl’ was mole general In 
French the name is r>oule commune , 01 common 
fowl, which means tne same thing The term 
is used to denote the ordinary type of fowl met 
with in any given distnct 01 country, produced 
without the adoption of aibitrary standaids or 
by the selection of breeders Obsei vation made 
over a wide area shows that, as in the case of 
other classes of stock, the tendency is ever to 
the production of unifoinnty wheie the con¬ 
ditions of soil and climate are the same. Jt 
is in this direction that we find an explanation 
of the evolution of some of the different races 
of animals; and what is true with regaid to 
horses, cattle, sheep, and pigs, is equally so m 
the case of poultry, modified by the influence of 
imported stock due to the migrations of man. 
The question is very fully discussed b\ Mr. 
Primrose M‘ConnelI in his Agucultural Geology, 
in which it is shown that the uniformity found 
in races of animals over a wide aiea is due to 
the fact that the conditions are also uinfonn 
Hence it is evident that what is known as 
natural selection, by a slow but steady process 
eliminates the exceptional and preserves the 
general type. Under these circumstances the 
barn-door fowl was produced, and it cannot be 
questioned that in many lespeeta it had a veiy 
pronounced individuality, which was passed on 
from one generation to another, and the mem¬ 
bers of the various forms met with were really 
distinct breeds or varieties, in that they bred 
perfectly true, though perhaps not with the 
same exactitude as our modern and fixed races 
In some cases the barn-door was the possessor 
of excellent economic qualities, perhaps not to 
the extent met with in some of our special egg- 
producing or table breeds, and almost without 
exception were hardy in the extreme. 

With the introduction of other and foreign 
races, and the modifications resultant from 
artificial selection (see Poultry Breeding), the 
old barn-door fowl has practically become ex¬ 
tinct in western Europe and in the more thickly 
populated sections of the New World and the 
Antipodes. Instead of the fowls met with in 


Machinery and Utensils 

any district or country possessing the same 
characteristics, recognizable by reason of their 
similarity, evolved as a result of the local con¬ 
ditions and the play of selection on the part 
of the birds themselves, as a rule there are 
great differences not merely in primary but in 
secondary characters; or if, as in some few 
instances, the fowls of the district are fairly 
uniform, that is due to deliberate selection on 
the part of breeders, in which case the tyjie is 
more defined and pronounced. As these con¬ 
ditions apply universally to our own country 
and also to others, the modern meaning of the 
to i in ‘barn-door’ fowl, or poule commune , is, 
that the birds so designated are mongrels, or so 
mixed that they have no individuality. Hence 
the preference expressed by some people for 
bai n-dooi fowls has no justification at all. 

[e. b.] 

Barn Machinery and Utensils. —The 

gieat lmpiovement made in threshing machines 
during the past quarter of a century has materi¬ 
ally lightened the work of cleaning corn, con¬ 
sequently barn machinery is not used so much; 
still, a well-prepared sample is more attractive, 
and always pays foi icasonablo trouble in its 
pieparation. The comparatively dry harvests 
of the past twenty years have made liaivesting 
easv, and there has been little grown corn to 
handle, whereas in the previous few years 
grown kernels were veiy frequent. In the pre¬ 
paration of corn for maiket, the taking out of 
grown kernels is of chief importance, because 
w wheat the flour from grown grtoti will not 
rise, and giown kernels of barley mnnot malt 
again, but become mouldy, giving a musty smell 
to samples of malt. The cleaning of samples is 
mainly eileeted by sieving or by wind separation. 
For some years there, has been a tendency to 
separate more by the sieve than by wind. Al¬ 
though separation by size is useful when treat¬ 
ing whole gram, it is not so with giown grain, 
winch has a lighter specific gravity We think 
that should a senes of wet liai vests visit us 
again, the old type of machine made by Cooeli, in 
which wind is laigely depended upon, would be 
more favouicd. The modern type introduced 
by Baker, through the use of wire seieens in the 
place of peiforated zme, gets a bigger sifting 
area in a given surface, ana a relatively smaller 
and lower machine is obtained, and this has 
proved an attraction to pm chasers. Whichever 
type is used, it is necessary to have sufficient 
change sieves to suit the nature of the seed to 
be treated. In districts such as Bedfordshire, 
Kent, and Essex, where all corn crops are grown, 
and where in addition much clover seed- red, 
white, and alsikc- as well as turnip seeds are 
grown, it is necessary to have sieves which will 
suit any size between a bean and alsike. 

No machine grades a sample better than 
Boby's screen, where a series of fine rods (cap¬ 
able of regulation) are placed parallel in a frame, 
down which the corn passes from a hopper. The 
frame lias a reciprocatory motion, and in its pas¬ 
sage down the smaller grains fall through the 
open spaces, being assisted (and the grain being 
prevented from lodging) by series of coffers 
placed on rods running across the frame. In 
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barley cleaning they are specially valuable. No¬ 
tary screens, where the separation is practi¬ 
cally on the same principle, are also very good. 
Messrs. Boby have a machine for taking out 
broken grains, also of special value for malting 
barley. This consists of a revolving drum, 
placed somewhat vertical: the drum is indented 
with holes not sufficiently large to hold a whole 
kernel; but as it revolves, the smaller pieces are 
held up in the depressions, and lifted highei 
than the whole grains; the broken grains ulti¬ 
mately fall inwards, being caught on a receiver 
inside the drum, and are carried away. An m- ; 
genious and highly effective clover-seed tleanei | 
was awarded the silver medal of the It.A.S.E | 
at the 1907 show, and is undoubtedly a great j 
advance on any machine previously brought out ' 
It was invented by Dossoi, of Doncaster It 
consists of a frame eairying a hopper, which 
feeds on to two plush-lined belts running in 
opposite directions. As the seed gravitates and 
is foired downwards by the lower belt, it is 
raked by the plush, and rough seeds and pai- 
ticles are swept over the upper edge The 
partly cleaned seed falls into a small hoppei, 
thence on to another set of 1 unmng plush belts 
and is further cleaned; and so on through a 
dozen of such sets, coming out ultimately most 
perfectly cleaned It is capable of being set 
to suit all kinds of clovei seeds, and one man 
can clean fiom 15 cwt. to a ton of seed m a 
day. See Winnowivo Machines. 

The Hand Sieve —The (leaning which com 
gets in the modern threshing mat lime makes 
hand-sifting practically unnecessary, though 
where small quantities of corn are thieshed by 
hand for seed purposes, they are occasionally 
useful ; but the complete set of sieves used 
when the Hail was m common use are not ic- 
qlured except for special work. The most use¬ 
ful hand sieve is one which will take off the , 
coarser heavy material which comes from the | 
top sieve, such as thistle heads, sticks, giain j 
still surrounded by chaff, which is often in [ 
considerable quantity when corn is damp when j 
threshed, &c. The stoutest and boldest corn j 
often passes with this, and from this show 
samples arc often selected It is an important 
principle in cleaning grain to pass rathei more 
corn on to the sieve than the sieve will con¬ 
veniently carry; then rubbish which if left an 
undue period on the sieve might fiud a way 
through with the cleaned portion, is carried off 
as toppings. This entails the carrying off of 
some sound grain, and occasions rather more 
hand-sifting, and the passing again through the 
machine of the sounu grain extracted by the 
hand sieve; but it ensures the thoiough clean¬ 
ing of the gram. See Sieves. 

For filling the hopper of the winnower, a 
wicker basket, wooden trug or tray, pail, or 
other suitable vessel is necessary. It should 
be light, easily filled, and convenient to lift, as 
from 8 to 10 qr. should be placed in the machine 
in an hour. 

Barn Shovel. —Shovels for shifting grain or 
seed should be large with raised sides, and deep 
at the back, capable of holding a peck of grain. 
See Shovels. 
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Brushes of whalebone or birch brooms are 
needed for sweeping up, and sweeping should 
be well maintained, or much grain is likely to 
be crushed by the feet of the workmen. When 
corn was generally threshed by the flail, it was 
customary to find the workmen in barn slippers 
to prevent crushing. See Brushes. 

Flail is little used, except to thresh small 
quantities of corn; though many faimeis prefer 
to have their seed beans and peas threshed by 
the flail, as it is less likely to split and spoil the 
growing powers of the gram than when tlireshed 
bv tlie ordinary threshing machine. See Flail. 

Measures. —The imperial bushel is the stan¬ 
dard measure for grain, though many districts 
still adhere to a local measure, in which a bushel 
gram varies considerably in weight and hulk 
from the standard. The bushel measure should 
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be of convenient shape to be readily emptied 
into an oidmary corn sack, llalf-bushel mea¬ 
sures, peek measures, and pottle measures are 
convenient and almost necessary. 

Sacks. —The oidmary corn sack should hold 
4 bus. conveniently. In the corn trade an 
allowance of 4 lb. is expected per sack. Thus 
grain sold at 18 st. per sack is weighed up at 
18 st. 4 lb. Dealers supplying their own sacks 
commonly supply them of light material, and 
so gain an extra 2 lb. of corn per sack. In the 
seed trade a 5-bushel sack is ordinarily used, 
and an allowance of 5 lb. is expected, and is 
claimed if a 4-bushel sack is useil Sec Sacks. 

Weights. —The old custom of selling by 
measure independently of weight has practically 
died out within recent years. Dead-weight 
sack-weighing machines are largely used, but 
platform weighers are increasingly employed 
now. 

Hummellers. —The efficiency of hummellers 
attached to threshing machines has practically 
done away with the need for hand hummellers. 
Where used they consist of a number of straight 
blunt blades about a foot long, set on a frame 
parallel and vertical, an inch or more apart. 
These are attached to a long handle, and hum- 
melling is performed by repeatedly chopping 
into a layer of grain laid upon the floor. They 
are most used for chopping off* the awns of 

20 
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barley. Kotary huminellers are sometimes 
used, the blades being attached to a drum¬ 
like frame which is wheeled over the grain. 

Strike.— The strike is a flat straight-edged 
board, or a circular roller, used to strike off 
grain which lies above the top of the bushel 
measure and so leave the grain level all over, 
.and consequently a proper measure. It is not 
needed where grain is sold by weight. 

Sack-holders of different types are made to 
hold sacks conveniently while being filled, and 
unless a man is skilled in filling from a measure 
tend to save labour; while when filling with a 
.shovel they do so to a greater extent. Combined 
with a sack barrow they are very useful. 

[W. J. M.] 

Barn Owl (Strir flammea).— This is the 
commonest of our native owls, and is a per¬ 
manent resident. It is a comparatively large 
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bird of about 13 in. long, with light tawny 
plumage, while the ‘ owl’ face and sharp talons 
are characteristic of its group The bird, like 
its kind generally, has been the cause of many 
superstitious ideas, and various groundless 
charges have been brought against it, e.g. that 
it destroys game. Fortunately, however, it no 
longer has to suffer the relentless persecution 
that was for so long its fate. The nocturnal 
habits and noiseless flight of the Barn Owl are 
matters of common knowledge, but it is not so 
well known that, like owls in general, it ejects 
the indigestible parts of its food from the mouth 
in the form of rounded masses called ‘ pellets * 
or * castingswhich serve as an important clue 
to the nature of the food. There is no nest, and 
the white eggs (up to seven in number) are laid 
in convenient holes in ruined buildings, barns, 
rocks, and hollow trees* incubation begins when 
two have been deposited. 


The food of the Barn Owl is entirely of animal 
nature, chiefly consisting of mice, voles, rats, and 
other pests, to which may be added shrews, 
moles, bats, small birds, and occasionally fresh¬ 
water fishes. Seebohm describes a case where 
no Jess than twenty freshly killed rats were 
found in one nest, and he took the trouble of 
sorting the contents of 700 pellets, which gave 
the following mortality table.—16 bats, 2513 
mice, a mole, and 22 birds (19 being sparrows). 

There can be no doubt that the Barn Owl is 
one of the best friends of the farmer and culti¬ 
vators in general Where voles met ease unduly 
its services are invaluable. All that can justly 
be urged against it is that the shrews and bats 
which it devours are themselves destroyers of 
pests And it is true that it has been known 
to take young game-birds which have been hand- 
reared, though by keeping these in coops at 
night the danger is easily avoided. The wild 
young are efficiently protected by the hen- 
Lirds. 

During the close season, March 1 (or in some 
counties February 1) to July 31, a penalty of 
£\ (undei the Wild Birds’ Protection Act) can 
be exacted, most justly, for taking or killing 
a Barn Owl, and m some localities there is local 
legislation for protection of its eggs. In cases 
like this, the craze of ‘egg-collecting’, generally 
a useless and unscientific pursuit, deserves the 
sevei est reprehension. [j. it. a. d ] 

Barometer is an instrument used for 
measuring the pressure of the atmosphere. Tt 
was not shown conclusively until the year 1643 
that the atmosphere possessed weight, although 
it was suspected long before that time. In that 
year Torricelli, an Italian, demonstrated it in 
a simple expel mient. He filled a strong glass 
tube about 3 ft m length, with a narrow bore 
and sealed at one end, with mercury. He closed 
the open end with his finger, and then inverted 
the tube, holding it vertically over a small dish 
filled with mercury, the open end being sub- 
meiged in the liquid metal. On removing his 
finger, but keeping the end still under the mer¬ 
cury, he found that some of the mercury flowed 
out of the tube into the dish and left a column 
in the tube about 30 in. in height. From 
this he inferred that the weight of the atmo¬ 
sphere pressing down upon the mercury in the 
vessel was sufficient to support the column of 
mercury in the tube to the height at which it 
stood, and that the weight of mercury m the 
tube was equal to the pressure of the atmo¬ 
sphere at its base. As the tube was full of mer¬ 
cury to start with, the space left between the 
top of the mercury column and the hermetically 
sealed end of the tube must be an empty one, 
except for a little vapour of mercury. This 
empty space or vacuum is called a Torricellian 
vacuum, and prevents any pressure being exerted 
on that end of the mercury column by the atmo¬ 
sphere. Perrier in 1648 showed that the atmo¬ 
spheric pressure became less the higher you got 
from sea level, and later, by finding the rate at 
which this pressure diminishes according to the 
distance from sea level, Boyle suggested the 
use of a barometer for measuring the height of 
mountains. As the volume of a gas is inversely 
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proportional to the pressure, the temperature 
being constant, the density of air must diminish 
the higher you get from sea level, and it follows 
that the pressure must be correspondingly less. 
The greatest pressure is at sea level, and that 
represents the weight of air immediately above, 
and of that extending to the extreme boundary 
of the atmosphere. The average height of the 
barometer at sea level in Great Britain is 29'95 
in., which is equal to a pressure of 1475 lb. per 
sq. in., but through various causes the pressure 
of the atmosphere at a given point is continually 
varying. As the pressure becomes less the mer¬ 
cury falls in the tube—as it increases the mercury 
rises or is pushed up the tube. Mercury is 
13 5 times heavier than water, lienee the atmo¬ 
sphere would support a column of water 13 5 
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times higher than that of mercury — that is, 
about 32 ft. This height represents the distance 
through winch the pressure of the atmosphere 
enables water to be raised by an ordinary lift 
pump. 

There are three types of mercury liarometers 
in use, namely, (1) cistern; (2) syphon ; and (3) 
wheel barometers (see figure). Self-recording 
barometers are also constructed. 

The glass tubes used in making barometers 
are about 33 in. in length, and about ^ of in. m 
diameter, having a thick wall and a uniform 
bore. They are filled with pure redistilled 
mercury. After the tube is filled and inverted, 
a scale is fixed so as to mark the height of the 
mercury column: The column seldom varks m 
length outside 31 and 28 in. respectively. 

In accurately recording the atmospheric pres¬ 
sure from the barometer readings, several correc¬ 
tions are necessary:— 

1. Temperature must be taken by the ther¬ 


mometer that is always attached to a good baro¬ 
meter, because the column of mercury and the 
glass tube behave like most other bodies, that 
is, they expand on warming, and contract on 
cooling; hence the length of a column of mer¬ 
cury will be affected by temperature, so in order 
to get concordant readings from two barometers 
in different localities a correction must be made 
cither for expansion or contraction due to 
temperature. The readings are all i educed to 
a standard temperature, namely, 32° F. Many 
barometers have a table attached for making 
this necessary correction. 

2 For error in the scale of the instrument, 
and for capillarity, tables showing these correc¬ 
tions can be obtained with the instrument. 

3. The readings should all be reduced to sea 
level It has already been pointed out that 
the pressure of the atmosphere varies with the 
height from sea level; hence it would be impos¬ 
sible to compare accurately the readings of two 
barometers situated at different levels, unless 
the readings were first reduced to that of sea 
level. This correction can readily be made from 
a printed scale supplied with the barometer. 

The readings of a barometer supply valuable 
information upon the weather conditions; hence 
the explanation of the following weather points 
often made on a barometer—stormy, much ram, 
rain, changeable, fair, settled, very dry. These 
leadings, taken in conjunction with other mete¬ 
orological records, make it possible to arrive at 
tolerably good forecasts of the weather. Such 
forecasts are issued to the daily papers by the 
meteorological office. For a portable barometer, 
see Aneroid Barometer. [r. a. b.] 

Barred Plymouth Rock. See Ply¬ 
mouth Rock Fowl. 

Barrel Churn. See Churns. 

Barrel Pul per. See Pulpers, Root. 

Barrenness. — When the female fails to 
conceive, she is said to be barren. In the mare, 
cow, and bitch, barrenness is due to a variety of 
causes It may result from imperfect develop¬ 
ment of the ovary ; tumours of the ovary ; fatty 
degeneration of the ovary in very fat, pampered 
animals; catarrh of the womb; irritable con¬ 
dition of the womb, with profuse secretion, and 
straining; nervous irritability; high condition ; 
low condition, with lack of sexual desire; poor 
feeding, overwork, and chronic debilitating 
diseases; closure of the neck of the womb, either 
temporarily or permanently; acquired indis¬ 
position to breed, seen in old and hard-worked 
mares which are first put to the stallion when 
aged; change of climate; hybridity, which in 
male and female alike usually entails sterility. 

Treatment —The treatment varies with the 
cause. In the mare a diseased and irritable 
ovary ought to be removed. An irritable womb, 
with frequent straining, and the ejection of a 
profuse secretion, may sometimes be corrected 
by a restricted diet, and full but well-regulated 
work. Even fatigue will act beneficially in 
some such cases; hence the practice of the Arab 
riding his mare to almost exhaustion before ser¬ 
vice. The perspiration in such a case, like the 
action of a purgative, benefits by rendering the 
blood vessels less full, by lessening secretion in 
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the womb and elsewhere, and thus counteract¬ 
ing the tendency to ejection and loss of the 
male element. Low condition and amemia de¬ 
mand just the opposite kind of treatment— 
rich, nourishing, albuminoid food, bitter tonics, 
sunshine, gentle exercise, liberal grooming, and 
supporting treatment generally. 

Spasmodic closure of the neck of the womb is 
common, and is easily remedied m the mare by 
dilatation with the fingers. The hand, smeared 
with belladonna ointment and with the fingers 
drawn in to the form of a cone, is introduced 
through the vagina until the projecting rounded 
neck of the womb is felt at its anteiior end 
This is opened by the careful insertion of one 
finger at a time, until the fingers have been 
passed through the constricted neck into the 
open cavity of the womb. The introduction is 
made with a gentle rotary motion, and all pi e- 
dpitate violence is avoided, as abrasion or otliei 
cause of irritation is likely to interfere with the 
animal becoming fertilized. If the neck of tin* 
womb is ngid and unyielding—a raie condition 
in the mare, though common in the cow- more 
force will be requisite, and it may be necessaiy 
to incise the neck to the depth of about one-sixth 
inch, in four or more opposite dn ections prior to 
forcible dilatation. This, howc\er, is an opera¬ 
tion which requires the skill of a vetermailan, 
and indeed lie ought to be consulted in all cases 
of sterility. As artifit ml insemination is now 
largely practised in the mare and cow, and with 
a large measure of success, a female should not 
be declared barren unless, having tried every 
other remedy, the animal fails to conceive when 
inseminated by the hand of mail and in tin* 
proper manner. [n. 1 . J 

Barrenness of 8oils. See Infertility 

Barrows. —Wheelbarrows have man) uses 
on the farm, and are convenient where a eait 
cannot he readily worked, as in cow byres. In 
fen districts they are used to wheel out day dug 
from below the peaty soil, so that it may make 
a soil of better consistency and prevent its being 
blown away, as occurs on ‘blowing’ fens. On 
soils overlying chalk, the chalk is often dug up 
from shafts oi dene holes, and spread about tin* 
surface, and the handbarrow is here also found 
more economical than the horse and cart. For¬ 
merly barrows were made exclusively of wood 
except for the tyre, but now metal barrows an 
used frequently. A barrow lequiml foi mov¬ 
ing heavy earth requires to have the wheel 
more under the body than one used for moving 
manure or light material. 

The sack barrow is a necessity where there 
is much corn to be moved in the sack. Where 
there is much sack eairying to he done, a barrow* 
with a sack raiser in the form of a windlass and 


the seed through perforations. Somewhat similar 
barrows have been made to distribute concen¬ 
trated manures; but the sowing in this case is 
effected by imparting a reciprocating motion to 
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a flat bar at the bottom of the box, which opens 
and shuts holes to regulate the flow, giving a 
sort of pepper-caster action. [vv. j. m J 

Bar Shoe, a horseshoe with the heels united 
by a transverse bar. A variety of bar shoes 
are made, some of them neatly lound or ovoid. 
Then object is to enable the frog to take some 
share of the weight 
of the animal, which 
is not usual with the 
rim of iron ending at 
the lieel on either 
side. It relieves the 
crust of some share of 
weight. Pressure can 
be distributed so as to 
relieve a sand crack 
(see Sand (’rack) or 
a corn, or enable a 
hoof disposed to 
Bur shoe spread to support a 

horse which would be 
otherwise lame. It relieves those suffering from 



raising bottom saves time and trouble, and is 
especially useful about a homestead where at 
times there is only one man about, who would 
find it practically impossible to raise a full sack 
from the ground and get it on to his back. 

The seed barrow is a hand-propelled distri¬ 
butor, usually used for sowing small seeds, such 
as clover, grass, mustard, &c., broadcast. Tt is 12 
ft. or more in width, and the box is fitted with 
a long spindle carrying pinion brushes to force | 


ring-bone and side-bone. For weak heels and 
a variety of foot defects and malformations the 
bar shoe is most valuable, and will be referred 
to particularly under diseases of the foot. 

[II. l.] 

Barter. —By ‘barter’ is meant the direct 
exchange of goods without the intervention of 
money or substitutes for money. It is the 
mode of trade in the most primitive stage 
of society. From this stage, society develops 
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when some article or articles are bought not 
for themselves but to be sold again. A com¬ 
modity treated in this way is being used as 
money. Many kinds of commodities have 
served the purpose. People were impelled 
into a money economy by the great inconveni¬ 
ences of barter. Some of these have been aptly 
described as consisting in the implied double 
coincidence of wants. A person who wants to 
exchange goods has to discover somebody who 
not only needs what he (the seller) has, but 
also has what he the seller wants. Again, there 
is the great disadvantage that market prices 
cannot emerge. The price of an article can 
only be expressed in the separate ratios at 
which it exchanges against the hundreds of 
different articles with which it is bought. This 
being so, sellers and buyers get little guidance 
as to the demands and supply puces of other 
people. Higgling consequently is of great im- 

J iortance, and much time is wasted in this way. 
It is only by such a tedious process of bar gain¬ 
ing that buyers can assure themselves that they 
are not paying much more than is necessaiy. 
The immense amount of time wasted m effect¬ 
ing purchases in primitive maikets but little 
removed from the barter stage has frequently 
been the subject of remaik. 

The theoiy of baiter is not unlike the theory 
of international trade. Each throws consider¬ 
able light on the other. International trade 
reduces, when stripped of its non-essential trap¬ 
pings, to the exchange of expoits (commodities) 
for imports (commodities) Generally speaking, 
the final rate of exchange betwetn two com¬ 
modities reached by two bartering persons is 
determined by the exchange values winch each 
sets upon diflerent quantities of the othei’s 
goods The more each gets of the goods of the 
other the less he will give for additional sup¬ 
plies, because he values these additional sup¬ 
plies less and treasures more his own goods of 
which he is depriving himself. Thus each offers 
less and less favourable terms. Let the bar- 
terers be A and B, and A possess apples and 
B nuts. If A begins by tendering an apple for 
a nut he will not take six nuts for six apples, 
but will require a higher puce m nuts B, too, 
raises the price of his nuts in apples when big 
quantities of each article are involved. Start¬ 
ing at opposite poles, in respect, of the favoui- 
ableness of the terms upon which they will do 
business, the persons bai tering are finally di tven 
into a position in which the terms they propose 
are identical. This is the position of equili¬ 
brium. Each is just satisfied, and neithei is 
prepared to enlarge or dimmish the quantity of 
the deal at the ratio of exchange implied. Ob¬ 
serve that if the trade starts with a number of 
small transactions, the ultimate rate of exchange 
is affected by the rate at which these took place. 
11c who is put at a disadvantage in the first ex¬ 
changes, winning only an insignificant share of 
the gain which the trade implies, is left finally 
in a position less advantageous than that which 
bo might have occupied had he looked more care¬ 
fully aftei his interests from the outset. 

Tlie enormous inconveniences of barter show 
how important is a sound system of currency 


which enjoys full public confidence. Doubt as 
to the value of money—as, for instance, when 
it is debased or an inconvertible paper cur¬ 
rency—drives people back from the money-econ¬ 
omy to bar ten ng-economy. This roeaus a most 
disastrous check on progress, because when ex¬ 
changing is so difficult, the specialization of 
labour, which necessitates more buying and 
selling, is discouraged. More than once m the 
history of nations this almost irreparable hurt 
has been sustained. It is only a money-economy 
which will lead a community from the system 
of largely self-supporting family groups to the 
complicated social unity where each depends on 
the labour of hundreds of others and is enabled 
to choose his tasks to suit his powers. 

[s. j. c.] 

Bartsia (Bartsia Odontites ).—This is a com¬ 
mon downy annual weed belonging to the Fox¬ 
glove family (Serophulariaceue) which is often 



found in the cornfield and by the roadside. It 
is a diminutive plant about 9 in. high. The 
stems bear narrow' leaves with toothed margins 
and one-sided clusters of inconspicuous dull- 
purple flowers. Bartsia is peculiar in its mode 
of life; on the one hand, it is an ordinary green 
plant manufacturing its food by the caibon 
assimilation process, but on the other it is a 
robber and a parasite, inserting suckers into 
the root of any suitable plant which it finds 
m its neighbourhood. Its object is to extract 
therefrom what nutriment it can. The tech¬ 
nical name for this mode of life is Partial Boot 
Parasitism, and the term is appropriate not only 
to Bartsia, but to a whole group of allied plants 
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of the same family, such as Yellow Rattle and 
Eyebright. All these partial root parasites turn 
black in drying, and this is a useful mark for 
identifying such plants in hay. [a. n. m‘a.] 

Basalt. —An igneous rock of minutely crys¬ 
talline structure, with some glassy matter, con¬ 
taining 40 to 55 per cent of silica, aliout 4 
per cent of alkalis (soda predominating over 
potash), and about 10 per cent of lime, 4 to K) 
per cent of magnesia, and 13 per cent of iron 
oxides. The rock is comparatively rich m phos- 
ilioric acid. Typical basalt is dark-grey or 
ilack, distinctly heavy (sp. gr. 2 9), and con¬ 
sists of lime-soda or 
lime-felspar, a pyrox¬ 
ene (usually augite), 
olivine, and magne¬ 
tite or titanifei ous 
non ore Exception¬ 
ally, when 1 ]iotasli is 
a pi om ment constitu¬ 
ent, leucite occurs, as 
in the modern lavas 
of Vesuvius. 

Basalt occurs in 
dykes, sheets, or sur¬ 
face lava-flows. The 
dykes often stand 
out like walls above 
the surface of other¬ 
wise arable lands, 
and the rock, from 
the vegetation left 
upon it, is popularly 
known as ‘ whin- 
stone \ Though oc¬ 
casionally an obstacle 
to farming, these 
dykes, when freshly 
quarried into, supply 
one of the very best 
road-metals. Basalt 
lava-flows, owing to 
their comparative 
fluidity, spread far 
from the spot wlieie 
they are extruded, 
obliterating, as one 
succeeds another, the 
former features of 
the landscape. The 
plains and terraces 
of Upper Cretaceous lava in western India, ex¬ 
tending over 200,IKK) sq miles, and the volcanic 
region of Idaho, Oregon, and Washington, of 
equal magnitude, illustrate the very broad areas 
that may be deluged with basaltic lavas. In 
our own islands, large parts of northern and 
western Mull, the whole north of Skye, and the 
interior of Co. Antrim and the east of London¬ 
derry, are covered with similar lavas. 

When subject to prolonged weathering, a 
basaltic country becomes worn into a series of 
plateau-terraces, formed along the surfaces of 
united and overlapping lava-flows, with cliffs 
between them, which arise from the decay of 
the rock along its vertical joints At the foot 
of these brown cliffs, heaps of detritus gather, 
and break up into a soil. This structure of 
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g lateaus and steps (trappean structure , from 
wedish trappa , a staircase) formerly caused 
all dark lavas to be classed together as trap 
rocks or traps. Typical trappean structure is 
seen in the west of Mull, and throughout Trot- 
ternish in Skye Good grass grows, and cattle 
are fed, on the broad terraces and tables, and 
here and there lakelets and bogs gather in the 
hollows of the surface. The islets oft the coast 
repeat the same monotonous terraced structure. 
The small crofts and tlun oat-crops character¬ 
istic of these areas in the Inner Hebrides are 
connected with climatic and geographical fea¬ 
tures, and not with any poverty of the soil. 
The basalt lands of Antrim, notably those be¬ 
tween Ballymena and Belfast, are among the 
most successfully tilled in om islands, and 
furnish a model to all other paits of Ireland. 
Even when modified by the presence of glacial 
drifts, the soils here owe much of their fei tility 
to the included detritus from the underlying 
basalt. 

The main shrinkage-joints of basalt often 
split the rock into regular columns, like those 
of Stafta, and a tendency to form curved joints 
within the boundaries of the main ones is ap¬ 
parent. Weathering, operating on these secon¬ 
dary joint surfaces, breaks the mass up into 
spheroids, with concentric coats like those of 
an onion. Hence basalt decays easily, a process 
aided by the misting of its iron compounds, and 
its joints become coloured brown or orange. 
The soil formed is a loam, brown or red through 
ferric oxide, with residual lumps of the lava in 
it, the finei poitions breaking down into a fer¬ 
ruginous clay. Zeolites have often formed in 
the steam-hoilows of the basalt, and these, being 
more easily attacked than the felspars, afford a 
means by which alkalis and lime may be made 
available m the soil. The lime-content is m all 
eases of value, .and the magnesia derived from 
the decay of the pyroxene, olivine, and the allied 
constituents, may also he serviceable, in the 
form of a carbonate, as a base for neutralizing 
the acids produced by bacterial action in the 
soil A basalt subsoil will be always ready to 
supply lime, magnesia, and phosphoric acid to 
the soil above it, and the soil on the leucite 
basalts of Vesuvius contains a supply of potash 
immensely superior to that of granite soils. 
The daik coloui of basaltic soil lenders it warm, 
and cultivation can be earned on inconsequence 
high on basalt slopes (Risler, Geol. agric., i, 
1884, p. 125). The famous pasture-lands of 
Auvergne and the Uantal in central France 
depend on the basalts that have been there 
poured out over the older rocks. Some of the 
more recent flows are still rugged on the sur¬ 
face, and are given over to woodland ; hut wher¬ 
ever the red soil proclaims their decomposition, 
grass grows richly, in marked contrast to that 
on the granites and schists that form the mass 
of the central plateau. On the borders of the 
Rhine valley, and notably in Sicily, basalt soils 
have been found admirable for vine culture. 

[g. a. j. c.] 

Base is the term given to a substance which 
has the property of neutralizing acids, forming 
salts. It is synonymous with the term ‘alkali . 
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When a base is added to an acid the character¬ 
istic property of the acid is destroyed, and a 
point is reached when the solution containing 
the two substances gives neither an acid nor 
an alkaline reaction, but a neutral one. At 
that stage sufficient base has been added to 
combine with all the acid present, and a normal 
salt is formed 

The substances nu Iuded under the tei m ‘base’ 
are (1) Oxides and hydroxides of metals, and 
sometimes metals themselves, (2) ammonia and 
its derivatives, (3) oiganic bases. One of the 
charaeteis of metallic elements is that they 
form oxides capable of unitializing acids, form¬ 
ing salts, such oxides are termed base. On the 
other hand, many of the noil-metallic elements 
form oxides which dissolve in watei, piodueing 
acids; smh oxides are called acid - forming 
Some of the pumipa) non-metallic elements 
possessing this property are sulplnu, mtiogen, 
eaihon, phosphorus, and chlorine 

An example of a metal acting as a base would 
be the action of zinc upon sulphimc at id. 

Zn -i if,S(> 4 = ZnSO, + TT 2 

Zinc Sulphuiic au<l Zitu sulphate Ilydiogon 

Metals, such as lion, mereui v, coppci, lead, 
tin, calcium, aluminium, sodium, potassium, 
magnesium, &c, all foim salts with acids in 
doing so the metal takes the place of the hydro¬ 
gen of the acid, as seen in the above equation. 

The action of quicklime (oxide ot calcium) 
upon sulphuric acid may be taken as an ex¬ 
ample of the neutralizing poweis of a basic 
oxide. 

Ca() + H 2 S<), - CaS() 4 + lT a <> 

Quicklime Hulpliufic and sulphate of < .ikmm Watei 

Tn this case the hydiogen of the acid is given 
oil in combination with the oxygen of the base 
as water. 

When a basic oxide combines with water 
the compound foinied is e.illed a hydroxide. 

Thus (JaO + HjjO = (\i(()!!),. 

Quicklime Water Calcium imlioxide 
(slaked lime) 

Na 2 () + H a O = 2Na()lJ. 

Sodium ovule Water Caustic Mala 

The neutralizing powers of a hydroxide may 
be represented thus: 

(-a(()H)jj + H,K0 4 =-- 0aS0 4 + *2H./>. 

Slaked lime Sulplnu ic acid Sulphate of calcium Watei 

Many of the basic oxides aie very caustic, 
and dissolve in water, with which they com¬ 
bine, forming strongly alkaline solutions, Such 
solutions turn the red colouimg matter litmus 
blue. Quicklime is used extensively in agri¬ 
culture because of its powerful basic pioper- 
ties; it becomes less caustic when it combines 
with water, forming the hydroxide. Magnesia 
(oxide of magnesium) is also a strong base, but 
remains caustic much longer than quicklime 
when exposed to air, because it takes up water 
more slowly than quicklime to form the hydrox¬ 
ide. Both calcium and magnesium hydroxide, 
when left exposed, combine with the carbonic 
acid gas in the atmosphere and form a car¬ 


bonate, which is a neutral salt. The caustic 
properties of basic oxides have an injurious 
action upon growing plants, lienee it is always 
safer to apply them agriculturally in the form 
of hydroxides, that is slaked. Oxides and hy¬ 
droxides of the alkali metals, of which sodium 
and potassium are the principal, are called al¬ 
kalis (sec Alkalis) Ammonia is a veiy power¬ 
ful base, and combines with acids, forming salts 
called ammonium salts 

dust as it was found that strong and weak 
acids exist, so m the same sense it- may be Haid 
that strong and weak bases exist also. A stiong 
base will paitly leplace a weak one from its 
combination with an acid The salts of the 
strongci bases are more stable than those of 
the weakei. When ammonia is added to a solu¬ 
tion of lion sulphate, tin* lion is replaced and 
deposits out as the liydioxide and ammonium 
sulphate is foimed Similaily, when quukhme 
is added to ammonium sulphate, ammonia is 
icplaeed and given off as a gas, and calcium 
sulphate is foimed Thus ammonia is more 
basic than noli, and calcium is moie basic than 
ammonia 

The oiganic bases include highly complex: 
bodies, and occur largely in vegetable and 
animal substances Koi infounation regarding 
them the icadei must consult a book on oiganic; 
chemist ly [r. A. B ] 

Basic Slag is a by-product obtained in 
the manufactuic of steel from ores containing 
phosphorus. A great many of the ores of non 
contain some phosphate. When the ore is 
smelted the phosphorus passes almost entirely 
into the pig iron Formerly pig iron which 
contained more than a very small quantity of 
phosphorus could not be used for manufaetui - 
ing steel by the Bessemer process, as the pres¬ 
ence of the phosphorus rendered the metal 
‘cold-short’, that is, liable to crack when bent 
or hammered below ml heat. This limited the 
iron which could be used for making Bessemer 
steel practically to that which had been pre¬ 
pared from hiematite. A change took place 
when the late Mr. S. (4. Thomas, in collabora¬ 
tion with his cousin Mr. P. O. Gilchrist, pa¬ 
tented m 1878 a piocess ‘for the manufacture 
of Uessemei steel from phosphoretic pig iron \ 
This is known as the Thomas-Gilchrist process 
or basic* Bessemei process, and the slag which 
is obtained from it is known as Thomas slag or 
basic slag This slag was at first a waste pro¬ 
duct, winch was allowed to accumulate about the 
steel woiks. But its value soon became known, 
and it is now one of the most largely used phos- 
pliatic manures. The basic* process had a most 
important effect in extending the manufaetuie 
and use of steel by rendering available for steel- 
making ores rich in phosphate. The output of 
steel and of slag from this process has conse¬ 
quently giown to enormous proportions. 

Manufacture of Basic Slag. —The plios- 
horetic pig iron is treated m large ciucibles, 
nown as converters, which are lined with 
bricks made largely of lime A large amount 
of lime is also added to the molten iron in 
the converter A strong blast of air is blown 
through tlie molten metal and burns off certain 
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of its impurities, including the silicon, which 
passes into the slag as silicate, and the carbon, 
which passes off as oxides. This raises the 
molten mass to a bright white heat, and the j 
phosphorus is oxidized and combines with the 1 
lime ; at the same tune the silicon present, which 
lias been oxidized to silica, combines with lime 
to form silicate. Silicate and phosphate of lime 
form the main part of the slag, which is poured 
of! fiom the smface of the molten metal. The 
slag is a haid, heavy, dark substance, the grind¬ 
ing of which at first caused much difficulty 
But suitable steel-ball mills have now been 
pioduced which grind the slag to a very fine 
powder Slag is now usually sold on the 
understanding that it is so finely ground that 
at least HO per cent will pass a standard sie\e 
winch has nearly 10,000 holes per square inch 
This sieve should be math 1 of the wire gauze 
No 100 E of Amandus Kahl. 

CoMrosmos or Basic Slau --Basic slug, 
which is also know T n as Thomas slag, Thomas 
phosphate, Thomas phosphate powclci, slag 
phosphate, and sinulai names, vanes much in 
composition. The percentage of phosphate 
which it contains varies with the amount oii- 
gmally present in the pig iron and with the 
details of manufac tin t*. Usually the phosphate, 
estimated as tnbasic phosphate of lime, vanes 
from about 120 to about -10 per cent, this is 
equivalent t*» phosphoric acid fiom about 9 to 
about 1H per cent, but samples aie not, un¬ 
common which contain phosphate eithei above* 
or below these limits. Jn addition to the plios- 
>hate a small amount of phosphoms m the* 
o! hi of phosphide* of lion exists in basic slag. 
Tins is slowly oxidized in the soil to phosphate. 

The principal constituents of basic slag arc 
as follows - 

riiosphonc acid «S to 1?U pci cent 

Silica "» ,, r> ,, 

Sulpliunc acid 0 2,, 1 ,, 

Lii lie ,, fki ,, 

Fen ous and feme oxides 10 ,, 20 ,, 

Alumni.i 1 8 ,, 

Magnesia 2 ,, 8 ,, 

The phosphate of slag is in combination w ith 
lime, in the early days of its piocluction it 
was supposed that the phosphate was not in 
a form available foi the use of plants, and that 
the* fei rous compounds present w r ould be inju¬ 
rious in the soil. Attempts were made to uti¬ 
lize the slag by dissolving out the phosphate, 
but these were not successful. It was not till 
it was discovered that the phosphate is com¬ 
bined with lime in a fonn m which it is soluble 
in ammonium citrate* or dilute citric* acid, and 
even in carbonic acid, and that it- is only neces¬ 
sary to grind the slag finely to renelei it avail¬ 
able* foi the use of plants, that it, came into 
extensive list* as a nianuie. The phosphate in 
slag differs from that in mineral phosphates of 
lime, such as coprohtes and phosphorites, and is 
moie readily dissolved. It consists mainly of 
a basic calcium phosphate, Ca,l\,0,„ known as 
tetra-calcium phosphate Tins phosphate re- 
Hein hies dicalemni phosphate, wlucli is the phos¬ 
phate of precipitated phosphate and basic supei - 


phosphate, rather than tricaleium phosphate, the 
phosphate found in hones and mineral phos¬ 
phate's, in its solubility. 

Decent investigations have shown that the 
silicate in basic slag has also a connection with 
the solubility of the phosphate. It is found 
that the phosphate in those slags which aie 
rich in silicate is more soluble in reagents, and 
moie available to plants than that in slags poor 
in silicate, no matter how nch they are in lime. 
It, has also been found that slags of low solu¬ 
bility can be rendered more soluble by fusing 
them along with silica, it is probable, there¬ 
fore, that, at any rate to a certain extent, the 
phosphate in slag is present m combination 
vvitli silicate as a double salt, and that such 
double salts are more soluble and available 
than tiicalcium phosphate. 

The lime in slag is nearly all present in com¬ 
bination with phosphoric and silicic acids Jt 
is sometimes stated that basic slag contains a 
considerable peioentage of free lime A fresh 
sample of slag certainly has an alkaline re¬ 
action, and leadily causes the liberation of 
ammonia from ammonium salts. Du eel deter¬ 
minations of the lime piesent as a flee base, 
however, show that only a very small per¬ 
centage, say 2 per cent oi less, is ordinallly 
piesent Probably a considerable amount of 
lime is loosely combined eithei in basic, phos¬ 
phate oi m double salts of phosphoric and 
silicic acids, and is leaddy liberated and icn- 
dcicd available as a base undci suitable con¬ 
ditions In good samples of slag, by fai the 
gieatei part of the phosphate piesent can be 
dissolved by a dilute* solution of citric acid. 
This method of testing the solubility of slag 
is now generally adopted, and it is customary 
for sellers to guarantee the phosphate soluble 
in citric* acid as well as the total phosphate in 
slag The solubility in eitiie acid varies to a 
cel tain extent with the stiength of the acid 
and the method of extiaction A stanclaid 
method has tliciefoie to be followed The 
method generally adopted in all countries for 
deteimining the citric* solubility of slag is 
known as Wagnei’s method, aftei the well- 
known German chemist, Dr Paul Wagner of 
Daimstadt, who has done so much to deter¬ 
mine the properties and value of slag. In this 
method, which has long been in use on the 
Continent and has been adopted as the official 
international method, the slag is shaken with 
a 2-per-cent solution of eitiie acid, in the pro- 
poiturn of J gr. of slag to 1CK) ee of solution, 
foi half an hour. A similar method has recently 
been adopted by the Boaul of Agriculture under 
the* Feitih/eis and Feeding Stulls Act, and is 
practically the only officially lecognized method 
of agricultural analysis at present adopted in 
this eountiy. The availability* of slag and its 
value as a manure largely depends on its citric 
solubility, and it is just, as important that it 
should be sold on its content of citric-soluble 
phosphate as it is that superphosphate should be 
sold on its content of water-soluble phosphate. 
Farmeis m purchasing slag should always ob¬ 
tain a guarantee of its citric solubility in the 
invoice. Ninety per cent or more of the total 
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phosphate of a good sample of slag will be citric- 
soluble. 

Production and Consumption of Basic 
Slag. —The value of basic Hlag was first recog¬ 
nized in Germany. Field experiments with it 
were started about 1882, and in 1883 about 
5000 tons weie used. The consumption rapidly 
increased, as shown m the following table, which 
gives the estimated consumption of basic slag for 
the whole world — 


In 1885 
„ 18‘M) 
„ 181)5 
„ 11)00 
„ 1005 


150,000 tons 
4*20,000 „ 
845,000 „ 
1,700,000 „ 
2,300,000 „ 


In 1000 it is estimated that 2,383,(XX) tons 
weie produced as follows: — 


Germany 
United Kingdom 
France 
Belgium 

Austna-Hungaiy 

Kussia 

America 


1,510,000 tons 
300,000 „ 
235,000 „ 
250,000 „ 
(55,000 „ 
18,000 „ 
5,000 „ 


| tlian slag phosphate at first, after a time the 
I manorial residues of the two manures become 
| of somewhat similar availability. 

Under ordinary market conditions slag phos¬ 
phate is considerably cheaper per unit of phos¬ 
phate than superphosphate. Roughly speaking, 
during recent years it has cost the farmer about 
two-thirds to three-fourths of the price of the 
same amount of phosphate in superphosphate. 
Therefore a larger amount of phosphate can lie 
obtained for the same money in the form of 
basic* slag than in the form of superphospliate. 
While it has not the quickness of action of sol- 
, uble phosphate, under many conditions when 
equal money values of phosphate in the two 
forms are applied the basic slag produces as 
great a return as superphosphate even in the 
first season. Thus, on the average of fifteen 
experiments on turnips conducted under the 
auspices of the Aberdeen and North of Scot¬ 
land College of Agriculture, the following results 
1 were obtained (Bulletin No. 4, 1906).— 


It is estimated that in the same year 2,412,CKK) 
tons were consumed, of which about 1,300,(XX) 
tons were used m Germany and 107,(XX) tons in 
the United Kingdom Other huge consumers 
aie France, Belgium, and Austna. 

The above figures show how rapidly the 
manufacture and nse of basic slag have grown 
to enormous propoi lions. It is now one of the 
most important and largely used phosphatn 
mannies m the woild. Germany was not only 
the first tounlry to realize the unpoitance and 
value of basic slag, but continues by far its 
hugest ptodueer and consumer. The basic pio- 
cess of steel-making w;s a British process, and 
was first earned out in England, but it has bene¬ 
fited tin* German steel industiy much more than 
the British, and is much more extensively carried 
out in Germany than in England 

Vamtk and Use as Manuue —When it was 
fiist introduced, many agricultural chemists 
weie very doubtful of the value of l>asic slag. 
It was held that the phosphate could not pos¬ 
sibly be more available than that m lmneial 
phosphates, and w r as probably less available 
on at count of the association of the phosphate 
with so much iron. This prejudice was only* 
slowly r broken down. The Geiman winkers 
who first took up the subject showed that 
weight for weight the phosphoric acid in slag 
was from one-half to two-thirds as effective as 
the watei-soluble phosphate in superphosphate 
during the fiist year, but that (luring subse¬ 
quent years the slag phosphate w f as quite as 
effective as the superphosphate. The watei - 
soluble phosphate of superphosphate may be 
looked upon as the most active form of phos¬ 
phate lint when washed into the soil it giadu- 
ally be(omes reverted by the lime, iron, and 
alumina of the soil into insoluble forms. On 
the other hand, the phosphate of slag is com¬ 
bined with excess of lime, and does not become 
converted in the soil into a more insoluble form. 
Therefore while under average conditions water- 
soluble phosphate appears to be more available 


No manure 

Sulphate of ammonia j 
Superphosphate ■ 

Sulphate of potash j 
Sulphate of ammonia | 
Basic slag c 

Sulphate of potash J 


9 tons 5 cwt. 
20 ,, 5 „ 

20 „ 4 „ 


On both the manured plots, sulphate of am¬ 
monia was applied in such quantity as to supply 
20 lb. mtiogen pei acre, and sulphate of potash 
so as to supply 40 lb. potash per acre The 
superphosphate used supplied 100 lb. phosphoric 
acid per acre, and the basic slag was used in 
such quantity'as to cost approximately the same 
as the, supei phosphate It will be seen that the 
average insults are practically identical. 

On the other hand, when equal quantities of 
phosphoric acid are used upon the turnip ciop 
in the foims of water-soluble phosphate ana 
slag phosphate, on the average the water-sol¬ 
uble phosphate will give the greater return. 
The following figures, which illustrate this, are 
taken from the experimental results of the 
Agi ieultural Department of the Glasgow and 
West of Scotland Technical College (Reports 
for 1893, 1894, and 1895):— 



1893 

1894. 

1896 



Aveiage 

Aveiage 

Average 

Average 


of 12 

of 15 

of 34 

I of 3 


E\pei i- 
nients 

Experi¬ 
ments I 

Experi¬ 

ments 

Years 


_ 

tons cm t 

tons cm t < 

tons nil 

tons cM't 

No mamue 

16 12 

12 12 1 

S 9 , 

12 11 

Supei phosphate 

24 11 

18 1) 1 

15 4 1 

1 ‘) J) 

Basic slag 

22 8 

18 1 , 

14 1 

18 3 

Bone meal 

22 2 

1(» 15 , 

12 17 | 

17 5 


No dung and no other artificial manures be¬ 
sides those shown were applied the plots in¬ 
cluded in the above table The superphosphate 
was applied at the rate of 0 cwt. pcracie, and 
the basic slag and bone meal were applied in 
such quantities as to give the same amount 
of phosphoric acid per acre. It will be seen 
that in every season the superphosphate gives 
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a bigger average return than the basic slag, 
which in turn gives a bigger return than the 
bone meal. The bone meals used were ordinary 
commercial articles and were not specially linely 
ground. In spite of the fact that they supplied 
some nitrogen as well as phosphate, they proved 
to be less effective manures each season than 
either basic* slag or superphosphate. 

The turnip crop is one particulaily well 
adapted to illustrate the value and availability 
of phosphatie manures, as it depends more upon 
a supply of available phosphate than upon any 
other nianurial constituent, and m the absence 
of a plentiful supply of available phosphate little 
or no crop is obtained. Veiy numeious experi- | 
ments have therefore been made upon the turnip, ; 
including the swede, crop with basic slag and 1 
superphosphate. The above illustrations aie 
fairly typical of the results obtained through- j 
out the country. It is found that geneialh | 
speaking superphosphate causes a more rapid ! 
growth of the plants in their early stages, and * 
brings them more rapidly to the hoe than basn 
slag or any othei manure, but that in the 
later stages there is little difference*. If the 
season is a cool damp one with a prolonged ■ 
growing period in autumn, slag will give as ■ 
gieat or nearly as great an increase in crop as [ 
superphosphate for equal weights of phosphoric 
acid used. 

It lias sometimes been suggested that as slag 
is a slower acting manure than superphosphate 
it should be applied earlier. A number of ex¬ 
periments have been carried out with the turnip 
crop in which basic slag has been applied broad¬ 
cast in winter and compared with the same 
weight of slag applied in the drills m spring. 
Generally speaking, it has been found tnat it 
is better to apply the manure in the drills in 
spring. This is to be expected. Even if any¬ 
thing were gained by the slag decomposing in 
the soil and becoming more available to plants 
through early application, this advantage would 
be neutralized by the fact that placing the 
manure in the drills brings it into close prox¬ 
imity to the roots of the young plants, and 
they at once come into contact with it and 
draw upon it for the phosphoric acid which is 
so necessary for the rapid development of the 
turnip in its early stages. 

While basic slag is a most useful manure for 
all soils, it was early leeognized that it is par¬ 
ticularly well adapted for application to certain 
classes of soils, and especially to peaty or mooiish 
aovlft. While superphosphate is an ae\d manure \ 
and tends to use up and neutralize some of the ' 
supply of lime available as a base m tl\e seal, 
slag is an alkaline manuie and adds a certain 
amount of available lime to the soil. Hence 
basic slag is particulaily suited for soils defi¬ 
cient in lime and with a tendency to sourness, 
as it helps to cure the sourness. The organic 
substances also, the presence of which renders 
peaty soil sour, help in tlieir decomposition to 
dissolve the phosphate of the slag and render 
it available to plants. 

Basic slag is very frequently used on soils on 
which the turnip crop is liable to be attacked 
by the much-dreaded disease finger-and-toe. 


This disease is favoured by any sourness of the 
soil, hence where it is prevalent sour manures 
like superphosphate are avoided and the alka¬ 
line basic slag used in preference. 

Another class of soils on which basic slag is 
very extensively used, especially on the Con¬ 
tinent, is very light sandy soils. In such soils 
there is not as a rule sufficient lime present to 
readily precipitate and fix as reverted phosphate 
the soluble phosphate of superphosphate. A 
portion of the phosphate is therefore liable to 
>e washed away and lost, or to he washed so 
deeply into the soil as not to he readily avail¬ 
able to the loots of plants. As the phosphate 
of basic slag is not soluble it is not in danger 
of being washed away, and has been found par- 
ticulaily suitable for very light sandy soils. 

The feeding quality of roots grown with basic 
slag has been the subject of a considerable 
amount of investigation It is a not uncom¬ 
mon belief, m eeitam districts at any rate, that 
roots grown with slagaic not of such good leed- 
mg quality as those growm with other manures. 
Sometimes it- is said that such roots cause scour¬ 
ing and other troubles among cattle The re¬ 
sults of expel iments do not give any giound for 
these pcculiai beliefs. 

Iteeentlv several series of experiments ha\e 
been conducted by the West of Scotland Agri¬ 
cultural College, m which turnips manuied 
with basic slag were compared, as to chemical 
conqxxsition and feeding value for sheep, with 
turnips manured with superphosphate. The 
feeding value was measured hy actually feeding 
the roots to sheep and determining the increase 
m live weight. In every case tin* results were 
favourable to the slag-manured turnips. Little 
difference was found in chemical composition 
between the differently manured loots, but 
when they were fed to sheep those manured 
with slag produced a biggei increase in li\e 
weight than an equal weight of the roots man¬ 
uied with superphosphate. Somewhat similar 
experiments were carried out under the aus¬ 
pices of the Aberdeen and North of Scotland 
College of Agriculture, in which the roots were 
fed to cattle instead of sheep. In these ex¬ 
periments no distinct ditleience was found in 
the feeding quality of the loots manuied with 
these two rival manuies. 

One of the greatest uses of basic slag m this 
eountiy is for application to poor exhausted 
pastures, especially on clay soils deficient m 
phosphoric acid and lime. The best-known 
experiment, of this kind was that earned out 
at Cockle Paik, the experimental farm of the 
Novthwmbevland County Council. In this ex¬ 
periment very remarkable losults were obtained 
by the use of basic slag, which turned almost 
worthless pastures, covered with a thin herbage 
of bent grass and w eak, struggling, white clover, 
into a rich valuable grazing covered with white 
clover and good grass. It is only on certain 
exhausted clay soils that similar results can be 
obtained, and on most other poor soils slag 
alone gives a much less remarkable result than 
at Cockle Park, and in some cases little or no 
result at all. 

During the past few years very numerous 
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experiments have been carried out in all parts 
of the country to test the effect of slag upon 
poor pastures of ail varieties. For instance, the 
Highland and Agricultural Society, working in 
co-operation with the West of Scotland Agri¬ 
cultural College and the Board of Agriculture, 
carried out a series of such experiments which 
extended over seven years. In these experi¬ 
ments slag gave better results than any of the 
other manures tned, and in most cases effected 
marked improvement in the pasture to which 
it was applied. This improvement consisted 
not only m increasing the amount of herbage, 
hut was just as maiked m the quality of the 
herbage The amount of leguminous herbage 
was increased and the quality of the grass was 
improved. In some cases the changes took place 
only very slowly, and were not fully felt till 
three or four years after the manure was applied 
(see Transactions of the Highland and Agucul- 
tural Society, 1908, p. 269) The effect of slag 
is partly due to the lime which it contains, and 
sometimes it is said that it is duo lather to the 
lime than to the phosphate. This statement 
does not receive much support from expel l- 
mental results. Both lime itself and lime and 
supei phosphate have been applied to poor grass¬ 
lands in comparison with slag. In all eases the 
slag produced a much better result than lime 
alone. The combination of supei phosphate and 
lime lias pioduced very good results in many 
eases, but the results are seldom so good as those 
given by slag alone, and aie not so economically 
obtained. 

In improving poor pastures on sods deficient 
in potash, it is necessary to use a potash manure 
such as kainit, or potash salt along with slag. 
The use of a potash manure is necessary on 
many light sandy sods. 

Basic slag is often mixed with other manures 
for application to crops such as turnips. In 
making such mixtures it is necessary to hear 
m mind that it should not he mixed with sul¬ 
phate of ammonia. If this mixture l>e made 
the lime of the slag will liberate ammonia, 
which will be dissipated as gas Similarly slag 
should not be mixed with guano or dung oi 
any manure which contains compounds of am¬ 
monia. If it be mixed with superphosphate or 
any dissolved phosphate the soluble phosphate 
will be ‘reverted’, that is, turned wholly oi 
partly into insoluble dicalcium phosphate. On 
the other hand, it may quite safely be mixed 
with nitrate of soda, and with all the potash 
manures. [j . li.] 

Basic Superphosphate.— Basic supei- 
phosphate is prepared by adding slaked lime 
to ordinary superphosphate till the mixture is 
distinctly alkaline. This substance was patented 
by Mr. j. Hughes in 1900. It is claimed by the 
patentee ‘as a special phosphatie fertilizer for 
land which is either deficient in lime or con¬ 
tains an excessive quantity of organic vegetable 
matter 5 . 

Ordinary superphosphate is an acid manure. 
Nearly the whole of the phosphate which it 
contains is soluble in water (see art. SurER- 
phosphatk). But soluble phosphate of lime is 
necessarily acid in reaction. It has long been 


known that superphosphate does not act well 
on certain soils, especially on light soils verv 
deficient in lime, or on black peaty soils with 
a tendency to sourness. It is also blamed for 
promoting finger-and-toe in turnips on land 
which is deficient in lime. Basie superphos¬ 
phate is claimed to be an improved form of 
superphosphate manure, capable of being applied 
with advantage to those soils on which ordinary 
superphosphate does not produce good effects, 
especially with the turnip crop, on account of 
its acidity. 

In order to remove the acidity of superphos¬ 
phate it is necessary to remove the solubility 
of its phosphate in water. This is done in the 
case of basic superphosphate, the phosphate of 
winch is insoluble in watei. The whole advan¬ 
tage of supei phosphate over other phosphatie 
manures lies in its solubility. This enables it 
to be washed into the surface soil in solution. 
It does not remain soluble, but is precipitated 
in the soil by lime and other bases wlnih are 
present. But this solution and precipitation 
ensures very perfect distribution of the phos¬ 
phate throughout the surface soil. Tins advan¬ 
tage is lost in basic superphosphate. On the 
other hand, basic superphosphate is very soluble 
in dilute acids. Its phosphate is almost entirely 
soluble in Vo-per-cent solution of citric acid. 
It is therefore a readily available phosphate. 
In it we probably have the phosphate in the 
most highly available condition possible short 
of solubility in water. 

Bueh manorial experiments as have been 
carried out with basic superphosphate support 
its claim to be a highly available, quick-acting 
phosphatie manure. On the average its action 
is weight for weight of phosphoric acid very 
little behind that of superphosphate, and on 
sour soils and soils deficient in lime it appears 
to surpass superphosphate. 

Tlieieare certain objections which are urged 
against it. In order to manufacture basic super¬ 
phosphate it is first necessary to make ordinary 
supei phosphate, and then to compound it with 
slaked lime. Basic superphosphate is therefore 
necessarily dearer per unit of phosphate than 
ordinary superphosphate, which in turn is con¬ 
siderably dearer per unit than highly available 
insoluble phosphates like basic slag and steamed 
bone flour. If therefore the farmer finds that 
ordinary superphosphate does not suit his land, 
he can obtain more cheaply other available in¬ 
soluble phosphates, such as basic slag and bone 
flour, which are suited to soils which are sour 
or deficient in lime. It is also open to him to 
lime his soil and afterwards to use supei phos¬ 
phate. Basic superphosphate is an interesting 
attempt to get rid of the disadvantages of the 
acidity of superphosphate while retaining its 
availability and quickness of action, but unless 
it can be put on the market at a price per unit 
of phosphate not very different from that at 
which somewhat similar phosphate can be pur¬ 
chased in other substances, it is not likely to 
come into extensive use. [j. h.] 

Basket-making. See Osiers. 

Baskets. —Baskets are used for many pur¬ 
poses, vary very much according to the fancy 
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of the locality, and are mostly made of willow. 
Among the most common are:—Butter baskets 
of willow, generally oblong, flat, and with 
handle. Chaff baskets or skeps, made to carry 
6 to 8 bus. of chaff from the chaff cutter, or to 
fodder cattle; sometimes they are smaller, even 
to carry only a bushel of food. Egg baskets, 
very similar to butter baskets, but generally 
much narrower at the top than the bottom; 
sometimes made of light wood. Fans of close 
cane work, made very similar in shape to the 
half shell of a mussel, are less used than when 


corn was threshed by the flail. They are very 
convenient for carrying chaff* to fodder animals 
in open yards. Potato baskets are usually made 
to hold a bushel, and are used for many pur¬ 
poses. Potato seeding baskets are often made of 
willow, circular, and with wooden handle; some¬ 
times circular and sometimes more oval. Poul¬ 
try baskets or crates are made flat and oblong; 
sometimes with wattle, and sometimes only of 
stout openwork. Wooden baskets or trugs are 
much more common in some districts than are 
wicker baskets. They are made to hold 2 or 3 



Some Typical Forms of rackets 

1, Bushel Potato Skep, '1, Butter Basket , 3, Ting, 4, Lrk Basket, f>, Ohafl Fan, <>, Laijre Chaff Sk<>p 


bus down to a quarter of a bushel, according 
to the purpose for which they are needed. 

[w. J. M.] 

Basset Hound, The- — This quaintly 
shaped variety of hound, which in the eyes 
of the uninitiated very closely resembles the 
overgrown Dachshund, is a French variety, and 
undoubtedly closely allied to the Chien d’Artois 
Its introduction into England and the popularity 
which it enjoys are unquestionably in a very 
great measure due to the efforts of the late Sir 
Everett Millais and the late Mr. George R 
Krehl, who about 1880 was persistent in his 
advocacy of the merits of the breed. 

So far as England is concerned it can scarcely 
be said that the Basset Hound has proved as 
useful to sportsmen as he is in his native land, 
as beyond being utilized for the purposes of 
drag-hunting, his services have not been applied 
to any field sports whatever; but in France it 
is quite a different matter. There, owing to 
the different conditions under which shooting 
is carried out, and the number of varieties of 


fourfooted game which exist, the Basset Hound 
j is invaluable to the hunter, as his nose is quite 
| exceptionally good; whilst his short, contorted 
limbs render it impossible for him to go too 
fast for pedestrians to keep up with. Hence 
the value of the assistance he renders when 
wounded animals have to be tracked. 

The antiquity of the Basset Hound is as 
undeniable as is the esteem in which his merits 
are regarded by French hunters and sportsmen 
of the highest rank, amongst whom two breeds 
are recognized — the smooth - coated and the 
rough-coated, or Bassets Griffons. These again 
are subdivided into three varieties, namely, the 
crooked-legged, the semi-crooked-legged, and 
the straight-legged. The last of these is not 
often met with, and is very little appreciated, 
neither are the lialf-crooked-legged specimens 
thought so much of as those with decidedly 
contorted front legs The appreciation of the 
latter is not so much a matter of looks as of 
utility, for, as observed above, the crooked legs 
impede the rate at which the hound can move, 
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and hence the hunters on foot are the better 
able to keep them in view when they are track- 
imr a wounded animal. 

Excepting for his limbs the Basset Hound is 
not very much unlike our English Harrier, as 
his head is decidedly houndy m character, and 
he carries his stern in quite the orthodox style. 
His high-peaked skull and beautifully chiselled 
muzzle are amongst his chief attractions; whilst 
the fact that his ears are left as nature made 
them, it not being the custom to round them, 
adds immeasurably to the beauty and dignity 
of his appearance. The neck of the Basset 
Hound is fairly long and rather powerful-look¬ 
ing, his body being heavily built and of con¬ 
siderable length, well ribbed up at the loins and 
deep behind the forearms. The stern, which is 
inclined to be coarse, is carried upwards like 
that of a foxhound, and his muscular develop¬ 


ment is extreme; whilst the front legs of the 
full-crooked variety aie so extremely short that 
the breast bone in some cases almost appears 
as though it would touch the ground when the 
animal walks. 

The formation of the legs, and especially of 
the fiont ones, is, however, the chief ehaiaeter- 
istic of this peculiar-looking though valuable 
breed—so far, at all events, as the crooked¬ 
legged family is concerned. In addition to being 
of abnormally massive proportions, the front legs 
aie very much out at the shouldei, which forma¬ 
tion alone would seriously impede the progress 
of the animal. They are, moreover, so much 
111 -turned at the pasterns that they almost touch 
each other, whilst the feet turn outwards to an 
extent that suggests the impression that the 
dog is a helpless cripple; but he is nothing of 
the sort, for considering the disabilities under 
which he labours, the Basset Hound is a very 
active dog*, as those who have followed him 
drag-hunting will readily admit. The feet are 
abnormally large and are usually splayed, which 
makes them appear still larger, the front ones 
showing this formation to a greater extent than 
those behind. The back legs are very short, 
extremely straight at the hocks, and muscular 
about the thighs; whilst the jackets of the 


short-coated breed are rather harsh to the touch, 
and of a good weather-resisting texture. In 
colour the breed is principally white, relieved 
by the usual hound markings of black and rich 
tan, but many otherwise good specimens are to 
be met with which are almost entirely white, 
whilst others show no black at all, though 
the absence of markings naturally constitutes 
a fault from an exhibition point of view. The 
average weight of the breed is about 50 lb., but 
of course the dogs scale heavier than the bitch 
hounds. 

The rough-coated variety differs hut little 
from the smooth in structural development, 
though possibly the appearance of the head is 
less refined-looking, the large! amount *of hair 
it fairies being no doubt accountable for this. 
The colour <>f these hounds is a grizzly grey, 
and they piesent a very picturesque, workman¬ 
like appearance, the harsh tex¬ 
ture of their jackets likewise 
suggesting that they must be 
impervious to the eflects of any 
kind of weather, no matter how 
seveie it may be. The rough- 
coated specimens of the breed, 
however, are not nearly so 
popular in this country as in 
France, but still they possess 
many very influential sup- 
poiters here. [v. s.] 

Bastard Fallows. — A 
bastard fallow, or, as it is called 
in some districts, a half fallow, 
is one which is taken in the 
latter part of summer on land 
which has ca»iled a crop fed off 
01 taken off in the early part of 
summer. The gieat increase in 
catch-flopping, and the disre- 
gaid for the strict rotations 
which were insisted upon generally up to a 
quarter of a century or less ago, have brought 
bastaid fallows into greater vogue. The value 
and necessity for dead fallows or whole fallows 
are not appreciated as they formeily were, and 
far less land is put under dead fallowing, the 
cleaning and aerating of the soil being accom¬ 
plished by the bastard fallow. In this wav a 
crop is taken where much soluble plant food 
would be wasted, and valuable catch crops are 
provided for the live stock. E\en on heavy 
land the tillage eflects of a bastard and a dead 
fallow are not necessarily greatly different, as 
it is not advisable to break up such land until 
the spring frosts are past, otherwise instead of 
keeping the land in large blocks it falls down 
to a fine tilth, and * killing couch in the clod ’ 
is not possible; so that in a showery summer 
there is not much chance of the fallowing clean¬ 
ing the land. A bastard fallow after catch 
crops, single cut clover or seeds, or other crop 
cleared before the corn harvest, carried on 
through the hot months, including June and 
September, loses little that is gained by the 
dead fallow, and it is consistent with the best 
husbandry and the most economical working of 
the land. See art. Fallow. [w. j. m.] 

Bast Mats. - These are made from the 
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mens standing from 14 to 14j hands at the 
withers. The colours are variable, but black is 
seldom seen. Bays are perhaps commonest, and 

t reys are much in favour. They are gentle and 
ocile ponies, free from vice, and they make ex¬ 
cellent polo ponies. They are also regarded as 
very suitable riding ponies for ladies. 

Batatas, or Sweet Potato. - The Sweet 
Potato has no affinity with the ordinary potato of 
oui* gardens, but is a plant belonging to the nat. 
ord. Convolvulaceue, the botanical name being 
Jpomoea Batatas , Lam. (sometimes Convolvulus 
Batatas , L., or Batatas edulis , Clioisy). The 
native llaytian name batatas , by which the 
plant was known when first obtained by the 
Spaniards, was corrupted into potato and trans¬ 



inner bark of the lime tree ( Tilia europcea ), large 
quantities of them being imported from .Russia, 
the principal source of supply, the best quality 
being from Archangel. They arc used in gar¬ 
dens for many purposes: shading, shelter from 
wind, protection from frost, packing, tying, &c. 
Many years ago they were m great demand for 
tying purposes, but the softer Iiaphia or Roffia, 
made from the leaves of a palm that grows in 
Madagascar and tropical Africa, is now gener¬ 
ally used instead of bast. The Crimean war 
interfered with the supply of Russian mats for 
garden purposes, but a substitute was found 
then in a similar material made from the bark 
of a West Indian tree ( Pantium elatum), and 
known commercially as (luba Bast. This is still 
used for tying up real Havana 
cigars in bundles. [w. w.] 

Basuto Ponies. —These 
are a small but very hardy 
race of ponies extensively bied 
in the rugged lnlly country of 
Basutoland, from which they 
take their name. Their pro¬ 
genitors were brought from 
Batavia by the Dutch in the 
18th centuiy, and the stock 
has been renewed from time 
to time by fresh importations 
from the same source. As the 
result of crossing with Arab 
stallions, the breed has been 
much improved within recent 
years 

Occasionally by legitimate 
transfer, more often by theft, 
large numbel s of these ponies 
gradually passed from the pos¬ 
session of the Boer colonists 
into the hands of the aboriginal 
inhabitants of the country, a 
people possessed of a fair de¬ 
gree of intelligence and skill 
in agricultural pursuits. To 
its treatment at the hands 
of these natives, no less than to the physical 
configuration of the country, the special charac¬ 
teristics of the Basuto pony are largely to be 
attributed. Naturally endowed with a sturdy 
frame, the strength and hardiness of this little 
animal has been further ensured by the circum¬ 
stances of his upbringing. lie has been allowed 
to forage for himself among the rough herbage 
of the hills, and to suffer from partial starvation 
when that has failed, and thus by a process of 
natural selection the weaker animals have been 
weeded out, while only the stronger have sur¬ 
vived in a form reduced in size but increased 
in hardiness, strength, and activity. Their habi¬ 
tual employment as animals of burden over the 
precipitous foothills of Basutoland has also 
conduced to this end, while it has made them 
remarkably surefooted. So much were these 
characteristics in evidence in the Basuto war, 
and m the Boer war of 1899-1902, that these 
small ponies were a subject of constant marvel 
to the British troops, by whom they were largely 
employed. 

The Basuto pony is of a small size, good speci¬ 


Tlie Sweet Fotato Flant and Root* 

ferred to the ordinary potato, Solanum tuberosum , 
which is often spoken of as the Irish potato in 
parts where both are grown. The Sweet Potato 
was brought into England from Spain and used 
here before the ordinary tuber, ana in references 
to the potato in Shakespeare and other early 
writers the former plant is usually intended. 

The plant has trailing stems 5 or 6 ft. long, 
with heart-shaped or lobed leaves, and clusters 
of purplish, red, or white flowers similar to 
those of the hedge Convolvulus. Adventitious 
roots spring from the nodes of the stem and 
enter the ground, where they become tuberous, 
like those of the main root Bystem. The root 
tubers are long and spindle-shaped, from 3 to 
10 lb. in weight, and contain from 10 to 15 
per cent of starch and 3 to 10 per cent of 
sugar. They form a very important part of 
the food of the inhabitants of many coun¬ 
tries within the tropics, especially in the West 
Indies and other areas of the American conti¬ 
nent. They are also much cultivated in China, 
Japan, and India, and are also grown in North 
Africa, Madeira, and the Canary Islands. Ini- 



79 


Bates —Bath Agricultural Society 


mature and damaged tubers are fed to stock 
sometimes, and the young stems and leaves 
make excellent fodder for horses and cattle. 
Several varieties are known, the two most com¬ 
mon kinds having white and red tubers respec¬ 
tively. For proper development the sweet po¬ 
tato needs a warm climate and a light friable 
soil rich in humus. 

Propagation is generally carried on by means 
of stem cuttings. These are about 1 ft. long, 
and are buried about 6 in. in the ground when 
planted. They are grown in rows 2 to 3 ft. apart, 
about 1 ft. asunder in the row, and aie ridged 
or earthed up, as in ordinary potato culture. It 
is very necessary to keep the ground free from 
weeds in the early stages of growth by hoeing; 
afterwards the spreading stems cover the ground 
and check weeds. The crop is ready for lifting 
in three or four months after planting. Hooted 
shoots for early propagation are sometimes ob¬ 
tained from slices of the tuberous roots planted 
out in warm prepared beds. Tn the tropics the 
roots do not keep well, and are generally con¬ 
sumed soon after lifting; they are, however, 
sometimes stored in dry sand or in specially 
constructed pits or ‘clamps’ in subtropical dis¬ 
tricts. The yield is from 5 to 10 tons per aeie. 

[j.r.] 

Bates, Thomas.— A talented and success¬ 
ful breeder, whose individual influence played 
an important part in the development of Short¬ 
horn cattle. The story of his career must ever 
have a great fascination for the admitei of the 
breed, while it is well calculated to e\oke the 
enthusiasm and encourage the emulation of the 
beginner in the engrossing pm suit of stock- 
bi ceding. 

Born in 1775 at Aydon ('astie, in the valley 
of the Tyne near Newcastle, Bates commenced 
farming at the age of twenty-five on the farm 
and estate of Halton (’astle, in the neighbour¬ 
hood of his birthplace. Here for a time he 
contented himself with the comparatively safe 
practice of grazing and feeding West Highland 
cattle. But it cannot be doubted that even 
while he pursued the beaten track, his active 
and intelligent mind was ever on the alert for 
a fresh outlet for his energies. 

He had not long to wait for an opportunity 
of testing his skill. The dawn of the ‘ wonder¬ 
ful ’ century had witnessed a rapid improvement 
in the Shorthorn breed, and the possibility of 
a still greater advance was eagerly considered 
by young Bates. His periodical visits to Dar¬ 
lington Fair brought him into contact with the 
throng of noted breeders who at that time com- 
osed the court and parliament of the Short- 
orn world. Among these were the Joblmgs, 
the Collings, Mason of Chilton, and the elder 
Booth, with all of whom Bates was on terms of 
friendly intimacy. 

His early attempts at founding a herd were 
much circumscribed by inadequate financial re¬ 
sources, but fortunately a substantial legacy left 
him by an aunt enabled him to adopt bolder 
tactics. From this point onwards his record 
as a breeder, and his exemplary perseverance 
in the fixing of the famous ‘Dueness’ strain, 
form one of the most interesting chapters in 


the history of the Shorthorn breed, while the 
success of his efforts is abundantly attested by 
the unparalleled prices realized by the descen¬ 
dants of his herd. See art. Shorthorn Cattle. 

But the life of Thomas Bates was not destined 
to be wholly narrowed down to the more or less 
prosaic sphere of activity which by the age of 
thirty-five he had established for himself. Am¬ 
bitious promptings and a desire to widen the 
horizon of his knowledge led him to Edinburgh 
University, where he was enrolled as a student 
in 1810. His studies there embraced not only 
agriculture, but mental and moral philosophy. 
Of his lectures he took copious notes, which 
have been preserved, and which show him to 
have been a diligent student. After his return 
to Halton lie busied himself with various feed¬ 
ing and other experiments, and it was then that 
he began to pay very particular attention to the 
milking capacity of the cows in his herd. He 
conducted extensive experiments to determine 
the relation between quantity and quality of 
milk and butter, and on the relative merits of 
the systems of soiling and grazing, and in a 
memorable address to the Board of Agriculture 
made a strenuous plea for extended experimen* 
tat ion of this kind. 

His aflaus continued to prosper, and in 1811 
ho purchased a small property of 1000 ac., form¬ 
ing part of the manor of Kirklevington, in York¬ 
shire, and some time aftei wards he added to his 
leal estate the lands of TOdley Hall, near South 
Tyne, whither lie removed in 1821. He re¬ 
moved to his Kirklevington property in 1830, 
and dwelt there for the remainder of his life. 
Here he pursued the even tenour of his life till 
in midsummer 1849 he passed quietly to rest, 
and was buried in the little churchyard at Kirk¬ 
levington. His herd was dispersed by public 
sale the year after his death 

Bates was a man of great ability and of not¬ 
able ehaiaeter. He was strongly self-reliant, 
and very firm and even stubborn in his opinions. 
In the show yard he was considered to be some¬ 
what too insistent on his own views, which led 
him not infrequently into unpleasant relation¬ 
ships with his contemporaries. He was gifted 
with a very fluent and leady tongue, as may be 
inferred from the remark of Earl Spencer: ‘A 
wonderful, wonderful man! He might become 
anything, even Prime Minister, if he would not 
talk so much.’ His own comment was very 
characteristic of the man. ‘A hundred men’, 
he said, ‘may be found fit to make Prime 
Ministers for one fit to judge the real merits 
of Shorthorns.’ [j. b.] 

Bat Quano. See Guanos. 

Bath and West and Southern 
Counties Society. — In the year 1775 a 
Quaker, Edmund Back by name, migrated from 
Wymondham, m Norfolk, and took up his resi¬ 
dence in the city of Bath. Soon after his arrival 
in the city lie contributed a series of articles in 
the local press on the agriculture of the district 
and the need of combined efforts for its improve¬ 
ment. He thought such efforts might be materi¬ 
ally aided by means of a society, and expressed 
himself to this effect in the Farmers’ Magazine. 
This led to the holding of a meeting at Bath on 
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September 8, 1777, resulting in the establish¬ 
ment of a society ‘ for the encouragement of 
Agriculture, Arts, Manufactures, and Commerce, 
within the Counties of Somerset, Wilts, Glou¬ 
cester, and Dorset, and the City and County of 
Bristol Thus originated the association which 
has had a continuous existence ever since, and is 
now known as the Bath and West and Southern 
Counties Society; Rack, who has always been 
recognized as the author of its being, becoming 
its first secretary. 

The newly-formed Society was not long in at¬ 
tracting attention and support, and among many 
others of note who worked and wrote on its 
behalf were Arthur Young, the agricultural 
writer; Dr. Priestly, the eminent chemist; Wm, 
Curtis, the botanist; the ‘agricultural Puke’of 
Bedford, and Sir Benjamin Hobhousc. Premi¬ 
ums for the best farm stock and produce, to¬ 
gether with medals and other awards for services 
rendered to science, art, and literatuie, were 
instituted; meetings for discussion were held; 
enquiries as to various modes of husbandry in 
diffeient paits of the kingdom were set on foot; 
and reports and particulars of pioccodings weie 
annually issued. The Society continued on these 
lines for about fifty years, occupying, by vn tue of 
its useful work, an influential position as a pioneer 
of agricultuial progress But as it neared the 
’foitiCH its activity began to slacken and interest I 
in it to diminish, and gradually it began to drop 
to the level of a purely local association. At | 
this juncture the late Sir Thomas Acland, who 
had considerable influence in the West, formu¬ 
lated a scheme for endow ing the Society with a 
fresh lease of life and a new constitution. By 
means of public meetings and in other ways, 
he successfully aroused the Western Counties 
in support of this, and the lirst show' under the 
altered conditions was held at Taunton m 1852 
Until then, the annual exhibitions were always ' 
held at Bath, but now the Society became mi- | 

f ratory, and from that time has continued so. ' 
mmediate success attended this new departure, j 
which has since been known in the Society as 
‘the great revival ’. Until 1869 the locality of 
the show was confined to the Western Counties, 
hut in that year its area was further extended 
bv an amalgamation with the Southern Counties 
Agricultural Association, whereby an agricul¬ 
tural union was established between the west 
and south of England ; to this Wales was after¬ 
wards added. The Annual Journal was enlai ged 
and brought more up to date, under the editor¬ 
ship of the late Sir Thomas Acland, and became 
a medium for the ventilation of the views of 
leading agriculturists. The additional woik 
undertaken in recent years has included the 
institution of a system of agricultural research 
by means of experimental stations; the estab¬ 
lishment of schools for instruction in dairying; 
and practical and scientific investigations into 
such rural industries as cheese-making, cider¬ 
making, &c.; the Society being financially assisted 
in this by grants from the Board of Agriculture, 
county councils, and other public bodies. The 
Society has a staff of scientific experts, whose 
services are available to members. 

The prizes for live stock and produce at the 


annual show usually amount to about £4000. 
There is also a very large exhibition of imple¬ 
ments and machinery especially, whilst, in a 
fully-equipped working dairy, competitions are 
carried on and explanatory demonstrations of 
new processes are given by experts. Among 
other features of the show yard are exhibitions 
illustrative of nature-study, forestry, and horti¬ 
culture, and competitions for the encouragement 
of various iural occupations and industries, such 
as shoeing, shearing, hurdle-making, &c. The 
Society has for some years past been financially 
prosperous, having an invested capital of over 
.£20,000, in addition to plant and other pio- 
perty [t. f. p ] 

Bath Cheese. —In days long ago there w as 
considerable demand for a full-milk soft cheese, 
erroneously said to be cream cheese. The con¬ 
sumption of this ‘ Bath cheese ’, as it was named, 
was busk enough to command the services of 
a number of dairyers and dairymaids; but its 
popularity waned with the change in public 
fancy, and in 1908 it was made by one only, 
Mrs. Loxton, at the Creamery, in the city of 
Bath, and by her only occasionally. 

Fiom a remote but unrecorded period this 
erstwhile favourite product of the dairy was 
called cream cheese And indeed it was cream 
cheese, in the sense that it contained all the 
cream which was inherent to the milk from 
which it was made. For all that, howe\er, it 
was not cream cheese m the sense in which the 
term is now employed, and it stood midway be¬ 
tween cream cheese as it is undei stood to-day, 
and skim-milk cheese as it is understood any 
time. The teal cream cheese of modern days, 
indeed, is made from cream only, which lias 
been skimmed oi scpaiated fiom such fresh 
milk as that of which Bath cheese has all along 
been made, it. contains a large proportion of 
butter-fat and a small one of casein. 

The old-time Bath cheese, however, made 
either of full milk containing all its natural 
endowment of cream, or sometimes of cieam 
taken fiom such milk, was a popular relish with 
the fashionable world in the gay city, and no 
doubt a healthy relish too. 

Discontinued in the last decade of the 19th 
century, Bath cheese lias been called back in the 
fiist of the 2()th Whether the revival will 
expand, and become permanent, remains to be 
seen. But, in any ease, it would seem desirable 
that a local type of cheese, that was once so 
popular, ought not to be allowed to die out. 
The modem representative of the ancient Bath 
cheese is circular in form, about 1 in. deep, and 
of varying diameters. The old Bath cheese was 
square in form, 9 in. x 9 m. and 1 in. deep. 

The way the modern article is made is as fol¬ 
lows:—Three gallons of milk are renneted at a 
tempeiature of 90° F. It will coagulate without 
loss of time, and should stand an hour in a room 
whose temperature is about 57° F., by which 
time the curd is ready to he ladled out of the 
vessel in which it has been coagulated, into the 
circular or rectangular moulds, in which the em¬ 
bryo cheeses remain until ready for turning over 
on straw mats. The cheeses will be about three 
da}s draining away the surplus moisture, and 
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about three or four to eight or nine days ripen¬ 
ing, according to the time of the year, ana to 
the measure of ripeness desired. 

The modern Batn cheese, like that of old, is, in 
all senses and meanings, essentially a soft cheese 
rather than a cream cheese. This will be patent 
when it is stated that 3 gal. of milk will yield 
sufficient curd to make four circular cheeses, 
each of which sells at fourteen to sixteen pence, 
according to size, yielding a comforting profit to 
the maker and a gratifying food to the consumer. 

During the earlier stages of the ripening pro¬ 
cess the cheeses remain m circular moulds or 
boxes, which may with advan¬ 
tage be perforated around the 
side to facilitate the escape 
of the whey, which, however, 
should not escape too quickly, 
in the later stages the cheeses 
do not need the moulds, inas¬ 
much as they are firm enough 
to rest on the straw mats, 
without any perpendicular 
support beyond that which 
then own consistency affords 

The cheese is ripe when it 
cuts close-grained and has a 
creamy texture, accompanied 
by an add flavour which is 
distinctly tasted though not 
very pronounced. Its ripe¬ 
ness should synchronize with 
mellowness. The two, indeed, 
are synonymous, and the 
cheese will demonstrate the 
(onditiori by spreading on 
bread, as butter does, with 
the aid of a knife. [,i. r fe ] 

Bats (Cheiroptera), an 
order of mammals in which 
the powei of flight is almost 
as highly developed as m 
birds, though the details of 
the mechanism are very dif¬ 
ferent. A fold of skin, 
which usually begins from 
the shoulder, extends along 
the uppei margin of the arm 
to the base of the thumb, 
thence between the elongated metacarpals and 
fingers, and along the sides of the body to the 
ankle, and even to the tail. It is interesting to 
contrast the bones of a bat’s wing with those, of 
a bird’s; thus, in the bat, the ulna, which is far 
stronger than the radius in a bird, is weak and 
incomplete; there is some fusion of the wrist 
hones, but nothing like the reduction (to two 
free carpals) which is seen in birds; there are 
five digits instead of the bird’s three; and the 
metacarpals and the phalanges of the four fingers 
are greatly elongated. At the same time, there 
is no finer example of fundamental similarity 
m spite of difference in detail; in teclmical 
phraseology the bat’s wing is homologous with 
the bird’s, both being modified fore limbs; and 
it is also analogous , both being oigans of true 
flight, i.e. used for beating the air. 

The bat’s thumb is always short and clawed, 
and stands out from the membrane of the wing; 
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in the fruit-eating bats of warm countries the 
second finger is also clawed. In adaptation to 
the flight, the pectoral girdle is strong, there is 
a well-developed clavicle, and the coracoid pro¬ 
cess is always long and curved. It is interesting 
to find that the breast bone bears a slight keel, 
suggesting the strong keel of flying birds, and 
adapted like the latter for the better insertion 
of Home of the muscles used in flight. The hind 
limb is relatively short when compared with the 
fore limb; the knee is turned backwards; the 
fibula is very weak except in one sub-family, 
and is remarkable in kemg incomplete proxi¬ 


mally; one of the ankle hones bears a, bony 
spur winch supports the beginning of the free 
margin of the fold of skin between the ankle 
and the tail, the five toes are clawed. The 
skull, like the lest of the skeleton, has many 
inteiesting features, but we can only call atten¬ 
tion to the sharp cusps on the back teeth in the 
insectivorous types. As regards soft parts, it 
must suffice to call attention to the poorly de¬ 
veloped brain, and the usually simple stomach. 
There seems to be no doubt that the bats have 
evolved from primitive Insectivora. 

Bats have a high body temperature. The 
sense of touch is highly developed in the skin 
of the wing, the large external ears, the whisker 
hairs of the snout, and the curious plaited ‘ nose 
leaves ’ of some genera. Even when deprived of 
sight, hearing, and smell, bats will fly about a 
room without touching numerous wires stretched 
across it. 
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Bats are slow-breeding animals. In Britain 
only a single young one is usually produced at 
birth, although on the Continent, it is said, the 
same species occasionally produce two. Pairing 
takes place in autumn, but the sperms are only 
stored in the uterus, for ovulation and fertiliza¬ 
tion do not take place till spring. The young 
bat is born, blind and naked, late in June or 
early in July, and it is carried about clinging 
to the fur of the mother till it is able to fend 
for itself. There are two thoracic mamma*, 
generally post-axillaiy in position. 

All the British bats belong to the Insecti¬ 
vorous group, the fruit-eating bats and the 
blood-sucking forms being confined to wanner 
regions. There are fifteen species on the British 
list, but of these three are very rare Among 
the most noteworthy forms are the (Treater and 
the Lesser Horseshoe Bats, winch 
belong to the ‘leaf-nosed ’ group, and 
the Long-eared Bat, in which the ears 
are nearly as long as the whole head 
and body. These enormous eais are 
laid back against the body when the 
bat is at iest, and the earlct or tiagus 
projects forward and looks like a 
true ear. The Noctule or Great. Bat 
occurs in the south of England, and 
the various members of the closely 
allied genera Yespertiho and Ves- 
perugo are more or less geneial. The 
commonest British form is the little 
pipistrelle or ‘flittermouse* ( Vrspei ago 
pipistrellus ), which may be seen any¬ 
where throughout the British Isles 
any time between Apnl and Novem- 
bei. Like all other bats it is nm 
turnal in habit, and if found abioad 
before twilight is dazed and stupid 
It tlies at a height of 10 to 20 ft., with 
an uncertain flutteiing movement, 

‘ not rapid like that of a bird, but 
rather like that of a large moth or 
butterfly’. It feeds entirely on insects, especially 
on the flies, gnats, and moths which it catches 
Upon the wing. The days are passed hidden in 
crevices or undci the loofs of old buildings, or 
even in hollow trees Jt sleeps m similar places 
throughout the winter, hanging head (low n 
wards by the claws of the hmd toes, but hibei- 
liation is not so complete as in many othei 
species, for it is easily disturbed, and may some¬ 
times even be seen flying about on mild winter 
evenings. During hibernation the respiration 
of bats comes almost to a standstill, and the 
heart beats veiy feebly, only some twenty-eight 
times a minute. [.t at] 

Batts.— A common name xii some districts 
for Colic. See Colic 

Bay Colour. See Colour in Animals. 

Bay Tree. See La v it us nor ills 

Beach, Raised. See Raised Beach. 

Beadle, The.— speaking generally, the 
Beagle may be refen ed to as a immature fox¬ 
hound, the chief distinctions between the two 
vaneties being that tin* Beagle is by compari¬ 
son rather more delicate in the formation of its 
head and finer in muzzle, whilst many of the 
best specimens possess more loose skin about 


the neck, and are in consequence more throaty 
than the foxhound. The antiquity of the Beagle 
is undoubted, and there are reasonable grounds 
for believing that there is a justification for the 
belief entertained by some fox-terrier breeders 
that the little hounds are entitled to a consider¬ 
able share of the credit of having assisted in 
establishing the fox-terrier over a century ago. 
This question, however, is more closely associ¬ 
ated with the latter breed than the Beagle, and 
may therefore be deferred until the fox-terrier 
is under consideration. 

Of late years a considerable amount of atten¬ 
tion has been devoted to the Beagle by several 
influential breeders of dogs, a result of this 
being that far more care has been expended 
upon the selection of crosses, and a correspond¬ 
ing improvement has been eflected, not merely 


Beagle 

in the appealance but in the working powers 
of the breed. As a mattei of couise, the gieat- 
est value of a hound Tests in its scenting pow’ei, 
as unless this faculty is thoroughly developed 
tlie animal is simply worthless foi hunting pur¬ 
poses, and therefore all interested in beagles, 
piovuled that they aie piactical spoitsmen, 
attach primary importance to the scenting 
pow'oi of their little hounds. Tins faculty natu- 
i.illy must be inherent to a breed if it is ever 
to assume a recognized position amongst hunt¬ 
ing varieties, and lienee the absolute necessity 
of only breeding fiom parents which have 
proved their possession of a nose. No doubt 
the hunting spirit and the ability to follow out 
a line is capable of being developed m any 
hound, but whilst admitting this, it must lie 
added that the faculty is invariably more 
stiongly developed at the outset in animals 
which are the direct descendants of a line of 
ancestors which have been hunted, than in one 
which comes of parents bred from a race of toy 
dogs, and unentered beagles arc simply nothing 
more nor Jess than the latter. 

The hunting powers of the Beagle are un¬ 
doubtedly great, piovided, of course, that they 
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have been properly developed; but as of late 
years there has been a tendency on the part of 
breeders rather to reduce the height of their little 
hounds, there are some miniature packs which 
are quite unable to hunt the hare. These pocket 
beagles, as they are called, are, however, capable 
of providing first-rate sport if used fordrag-hunt- 
ing,andas their small size naturally renders them 
slower than the taller hounds, more people are 
equal to the exertion of following them on foot 
than if they stood more inches at the shoulder 
It is perhaps owing to the fact that the con¬ 
stitutions of the pocket beagles have been 
weakened in some cases by the effects of in- 
breeding, and in others by raising puppies from 
weakly parents in order to effect a reduction m 
size, but it is unfortunately impossible to deny 
that they are not easy to rear. When, liowevei, 
their youthful delicacy and their liability to 
sutler severely fiom distemper have been over¬ 
come, the little hounds as a rule cause no 
trouble to those who have them m charge; but 
it unfortunately happens that it is usually the 
best and smallest ones which fall victims to the 
ills which beset puppy hood 

As observed above 4 , the gcneial appearance of 
the Beagle closely resembles that of its moie 
amply developed idative the foxhound, with 
the exception that it is more tin oat the skull 
and muzzle aie pi opoi tinnately finer, and the 
ears of the Beagle are set on lowei than m the 
case of the, larger hound The head should show 
plenty of length, and the skull must be some¬ 
what domed at the top, any appioadi to abso¬ 
lute flatness being regarded as a great fault 
The mu/z.le is inclined to be fine at tin* nose, 
but it is apt to present an appealance of being 
less massive thui it, really is, foi on looking 
over a Beagle one is irresistibly reminded of 
the foxhound, and liivoluntai lly the tiunentcd 
mu/z.le of the, lattei is sought foi The nostnls 
should he well developed, as is desiicd m the 
case of all animals which arc expected to de¬ 
velop scenting powers, and the eves aie i.ithei 
full, with a veiy soft expression, and of a dai k 
hazel or blown colour The neck should be 
rather long and sot on to shouldeis which are 
both lengthy and sot well ha< k, foi the Beagle, 
whatever Ins size is, should be a galloper, and 
the chest must 1 m* deep and the nbs nicely 
sprung, so as to provide ample space for tin* 
heait and lungs to woik in. A great point is 
the proper development of the fore legs, which 
should be perfectly straight and heavy in bom*; 
they should show no weakness about the jus- 
terns, and the feet must, be well developed, 
round, and compact. The body should be power¬ 
ful, with a fiat back, strong loins, whilst the 
stem should be coarse and carried gaily, as in 
the ease of the foxhound. The hind quarters 
must be powerful, and the legs so foi mod as 
to be capable of carrying their owners properly, 
any tendency towards being cow -hocked, ie in 
at hocks with out-turned stifles and feet, being 
a very serious fault. Any bound colour is per¬ 
missible in the Beagle, but black, tan, and white, 
and lemon and white, are the most favoured, 
whilst the height extends from under 12 to 10 
in. at the shoulder. [v. s.] 


Beale, Dr. John (1603-1683), was an 
ardent promoter of horticulture and agricul¬ 
ture. He was a native of Herefordshire, and 
did much to improve and extend the orchards 
of this county. His chief publication was ‘The 
Hereford Orchards, a Pattern for the Whole of 
England ’. [j. b.] 

Beam Tree, another name for the Service 
tree. See Service Trek. 

Bean Goose. See Wild Goose. 

Bean Meal. —Bean meal is, properly speak¬ 
ing, that which is obtained by grinding the 
whole seed of the Horse Bean (Faba vulgaris). 
The crushed bean ought not to be subjected to 
any process of sieving for removal of the husk; 

I it not infrequently happens, however, that the 
i husk is partially removed, and this used again 
j foi inclusion in other meal, so that the propor¬ 
tion of husk in bean meal that is purchased may 
be of very variable amount. This is shown in the 
analysis by the, varying proportion of woody 
fibre contained In the whole bean the husk 
com puses about 15 per cent by weight of the 
mature seed. 

Chemical analysis shows bean meal to be a 
food veiy iieli in both nitrogenous and starchy 
matters, the nitrogen being present almost en¬ 
tirely in the albuminoid form known as ‘legu- 
mm ’, a body analogous to the casein of milk 
Of this body there is from 20 to 25 per cent m 
the whole bean. The quantity of starch in the 
whole seed is about 35 per cent, while there are 
10 per cent- or so of other carbohydrates and 
a little ovei 1 per cent of fat. The mineral 
matters or ash constituents, which amount to 
talhei over 3 pel cent, aie of considerable im¬ 
pel tance, being paiticularly rich m pbosphonc 
at id and potash Silica, on the other hand, is 
very low in amount. The following may be 
taken as the analysis of an average good sample 
of bean ineal.~ 


"Water 

14 3 

Fat 

1 5 

Albuminoids 

22 o 

Amides 

2 8 

Soluble raiboliy(bates, 

48 5 

Woody fibie 

70 

Ash 

_ 3 2 
100 0 

Xitiogcn 

4 07 


The composition of the mineral matter or ash 
is, according to Wolff, as follows 

1000 paits of diy substance yield 36 20 parts 
of ash, consisting of-- 


Potash 

r» oo 

Soda 

:;o 

Lime 

1 si 

Magnesia 

2 00 

Oxide of non 

*17 

1‘liosjdioju* acid 

14 11 

Sulphuric acid 

1 23 

Silica 

24 

Cliloi me 

05 

30 20 


The proportion of nitrogenous to non-nitrogen¬ 
ous matter is 1 : 2 3. Of the nitrogenous con¬ 
stituents 80 per cent are digestible, and of the 
carbohydrate matter 93 per cent. 
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Bean seed is much richer in nitrogen than any 
of the cereal grains grown on the farm. This 
fact, together with the nature of its mineral 
constituents, makes bean meal a very valu¬ 
able material for feeding purposes, and it is 
essentially a muscle-forming food. It is known 
as a ‘strong’ food, and recognized as one of 
somewhat ‘heating’ character. Accordingly, it 
is a more suitable material for stock of mature 
age, and such as are able to digest nitrogen¬ 
ous food, than for young stock, or for animals 
such as pigs, which thnve best on a staichy 
diet. Split beans are well suited for horses m 
hard work, a common diet for these being a 
mixture of split beans with oats in the propor¬ 
tion of 1 part of beans to 3 parts of oats. Beans 
are also used, when boiled, as a ‘mash’ for 
horses out of condition. Foi general feeding, 
liowevei, beans should not be soaked or boiled, 
but given dry. 

For dairy cows bean meal is a favourite food, 
being given up to the rate of o to (> lb. per head 
daily for cows in lull milk So far as any feed 
mg material is able to influence the quality of 
milk, and pioduce an meiease in the fat con¬ 
tents, lesultmg in a uchei milk, bean meal is 
most likely to efleet this It tends to give a 
butter of hard texture 

For mature sheep, and especially for rams, 
bean meal is also a good food, K lb per head 
daily being an aveiage quantity gi\cn. 

In a mixed diet bean meal may be quite well 
used to replace decoi treated cotton cake 

Its manurial value is high, mainly because 
of its iielmess m mtiogen, phosphonc acid, 
and potash. According to Lawes and Cilheit’s 
tables, as ievised (liKKi) by Voehker and Hall, 
tin* compensation foi the unexhausted mammal 
value ot each ton of bean ine.il consumed is 

Foi the last \o t!nd Yr»u :tnl year. 1th Year 

3U X</ l.'is Ilk/ 7s IF/ 3.s 1 Id 

In place of the home-grown bean (Faint ml 
gam s), beans aie impoitod from Kgypt, India, 
and elsewheie These < omo, as a rule, mixed 
with a good deal of eaith and dnt, which fre¬ 
quently have to beiemoved by washing Though 
many of these are varieties of the common Horse 
Bean, and are quite good foods, others .ire of 
quite different natuie, and not a few aie pos¬ 
sessed of distinctly poisonous properties Such 
are the beans known as ‘.Java Beans’, ‘Bangoon 
Beans’, &c , varieties of Phased us lunatics , and 
they have been found (Dunstan and Henry) to 
contain a cyanogenetie glucoside (lunatiii) which, 
under the influence of an enzyme present in the 
seed, produces hydiocyamc acid when the seed 
is maceiatcd with water. The detection of these 
seeds when ground and mixed with ordinary 
bean meal is a matter of considerable difficulty, 
and, because of its dangerous natuie, foreign 
bean meal is to he regarded w ith suspicion. 

Indeed, the best advice to the farmer is to 
avoid the purchase of bean meal altogether, 
and either* to crush his own produce, or, if he 
purchases, to get beans in the whole state and 
grind them himself. In this w r ay he will avoid 
the presence of harmful ingredients, and also of 
an undue amount of husk. [j. a. v ] 


Beans- —This name is given to a number 
of plants. By Linmeus the Common Bean was 
included among the vetches in the genus Vicia 
under the name Vicia Faha , L. It differs, how¬ 
ever, from most of the vetches in having a non- 
climbing stem capable of standing erect with¬ 
out a support, a peculiar fleshy pod, and leaves 
which have no tendrils. On account of these 
peculiarities the bean is sometimes placed alone 
in a separate genus, Faba, being then spoken of 
as Faba vulgaris , Munich. The seed, which is 
used extensively as food for man as well as farm 
animals, has a tough, leathery testa or skin, 
within which is the embryo with its two thick 
fleshy cotyledons. There is a well-defined elon¬ 
gated lulum or ‘eye’ at the point where the 
seed was attached to the inside of the pod; it is 
usually black, but in certain varieties is white 
or coloured. After germination the strong tap¬ 
root grows vertically down into the soil and 
the stem comes above, leaving the cotyledons 
within the seed-coat in the giound. In ordi¬ 
nary soil the main root and secondary laterals 
soon become studded with somewhat large 
pinkish tubercles containing the bacteria which 
assist in the assimilation of fiee mtiogen fiom 
tin* an 

The stern of the bean is four-sided, angular 
and hollow', without blanches, and vanes m 
height from ii to 4 or f> ft according to the 
variety (lenerally three stems spring from 
each seed—the main axis and two lateial axes 
which arise in the axils of the cotyledons. 
Sometimes more than these are present, but 
not infrequently some of the stems are damaged 
or suppressed The leaves aie abruptly pin¬ 
nate, with one to three pan * of elliptical leaf¬ 
lets, and a small teimmal pomt m plaee of a 
tendul The floweis aie airanged in two to 
six flowered rat ernes in the axils of the leaves 
all along the stem They are of the usual 
papilionaeeous type, with white ‘standard’ and 
‘keel’, the ‘wing' petals are white with a 
velvety blai k on each In some vai leties all 
the petals aie white, otheis arc* tinged with 
red The pods when young are fleshy and 
green, with a soft, spongy lining, later, they 
become liaidci and I flat k 

The bean is one of the most ancient of culti¬ 
vated plants, and was gi ow n m Europe m pie- 
liistoiu times It has not been met with iii »v 
wild state, but probably originated from a wild 
species formerly indigenous in the Caspian dis¬ 
trict and in North Africa 

A large number of varieties of Vicia Faba 
are known; they are usually divided into the 
following two gioups — 

(or) Field Varieties ( V Faint rnvensis ). 

(b) Carden Varieties ( V. Faba hortensis). 

(a) The chief varieties m cultivation on the 
farm at the present day are.— 

1. The English Horse Bean: Tiek Bean — 
Several varieties of Tick or English Field Bean 
are on the marked,, but the differences between 
them are too indefinite and inconstant for ac¬ 
curate description. They are all prolific kinds, 
and produce short, plump, cylindrical seeds 
with rounded ends. The average weight of 
1000 seeds is about 18 oz. The tick bean grows 
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from 3 to 4 ft. high, and ia chiefly grown in 
the warmer southern parts of Great Britain on 
medium loam. 

2. The Scotch Horse Bean. —This is a some¬ 
what stronger and taller variety than the Eng¬ 
lish form, more hardy, with seeds which are 
similar to the latter in shape and colour, but 
larger and having slightly flattened sides. The 
average weight of 1000 seeds is about 27 oz. 

3. The Heligoland Bean is a variety growing 
about ft. high, with small roundish seeds, 
smaller than either of the two previously men¬ 
tioned kinds, and of chocolate colour. It is 
prolific and early, and adapted for growth on 
rich land in late districts. A thousand seeds 
weigh about 12 oz. 

4. Winter Field Bean —This variety is ca¬ 
pable of standing through ordinary winters if 
sown in October. It grows about 3 or 4 ft. 
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1, English Ilorse Bean (Tick Bean) 2, FItligoland Bean, 
3, Winter Bean, 4, Ma/agan Bean, 6, Long-pod Bean, C, 
Broad Windsor Bean. 

high, and has small roundish seeds, 1000 of 
which generally weigh from 12 to 13 oz In 
typical seeds the hilum is jet black, and near 
it is an olive greenish spot. 

(b) The garden varieties of bean have flat, 
fleshy pods containing from three to five large 
flattened seeds. They are all rather delicate 
plants, and need a warm climate to ripen pro¬ 
perly, many of the commercial samples of seed 
for garden use being grown in {Spain and other 
warm parts of Europe. The seeds of most of 
them are cooked as a vegetable before they are 
mature. 

1. The Early Mazagan Bean belongs to this 
division, but is occasionally grown in arable 
fields. It has a slender stem 4 to 5 ft high, 
and bears pods on which are four or five flat, 
pale, whitish seeds; 100 seeds weigh about 3 oz. 

2. Several varieties of Long-pod Beans are 
met with. They are garden sorts which are 
sometimes grown in fields. The stems are from 
4 to 5 ft. high, rather stiff, and bear broad pen¬ 
dulous pods often 6 or 7 in. long. The seeds 
arc nearly an inch long and $ in. broad; 100 
of them weigh about 5? oz. Red-flowered and 
white-flowered varieties are known. 

3. The Broad Windsor , or White Windsor 
Bean, is perhaps the most extensively culti¬ 
vated garden variety. The plants are usually 


about 4 ft. high, and bear short broad pods con¬ 
taining two or three whitish flat seeds, about an 
inch in length and nearly the same in diameter. 
A green-seeded variety is also met with, which, 
like the ordinary White Windsor, ripens irregu¬ 
larly, so that useful produce may be gathered 
from the e? jp day by day for some time. The 
average v eight of 100 seeds is between 10 and 
11 oz. See also art. Beans, Garden. [j. f.] 

There are many associations of great antiquity 
connected with beans They were believed by 
some of the ancients to contain the souls of 
their ancestors. It has been said that Pytha¬ 
goras would not eat beans for this reason, and 
one of the bean family still retains the name of 
the Pythagorean bean. A black bean was the 
original foim of blackballing an obnoxious can¬ 
didate ; and Lucian has a passage to the effect 
that to eat beans is equivalent to eating your 
father’s head' Beans are said to have been in¬ 
troduced into this country through the Moors, 
who brought them to Spain, and from whence 
they passed to Fiance, and later to England. 
But it is not improbable that they were first 
brought to Britain by her Roman conquerors. 
They constitute a prominent member of ‘ pulse 1 
crops, and, as Leguminosic, are related botani- 
cally to peas, lentils, lupins, vetches, clover, 
and other crops belonging to this large order. 
The importance of beans as a British farm 
crop has declined of late years from an area of 
584,251 ac., produced over the United Kingdom 
in 1869, to 250,383 ac. in 1905, but there was an 
increase to 311,084 ac. in 1907. The principal 
bean-growing counties are *— Suffolk, Lincoln, 
Essex, Cambridge, Norfolk, Northampton, Bed¬ 
ford, York, E.R, Huntingdon, Gloucester, 
Kent, Warwick, Oxford. Over several counties 
beans are almost unknown as a farm crop, the 
total area being generally under 100 acres m 
Cornwall, Cumberland, Derby, and Westmor¬ 
land, and under 1000 in thirteen other coun¬ 
ties. With the exceptions of Gloucester and 
Warwick (botli clay-land counties), the prin- 
cijial bean-growing area is in the eastern coun¬ 
ties of England, Lincoln, Suffolk, and Essex 
holding the front rank, each having consider¬ 
ably over 30,000 ac. under this crop. Scotland 
only contributes about 12,000 ac., and Wales 
little over 1000 ac. See Beans, Statistics or. 

Beans are largely imported from Egypt, Tur¬ 
key, Gieece, and the Netherlands, and foreign 
can be purchased for less money than home¬ 
grown beans. Another cause of the decline in 
bean cultivation is the large extent of bean 
land which has been laid down m permanent 
pasture since the great fall in the values of 
wheat. A third cause is the uncertainty of the 
crop owing to the attacks of the Black Dolphin 
or Bean Aphis, and other causes. 

Beans are a clay-land crop, and are repre¬ 
sented m all rotations suitable for such soils. 
In Essex they arc taken as follows.— 

Fallow, oats, clover, wheat, beans, wheat. 

The old three-field course included succes¬ 
sively— 

Bare fallow, wheat, and beans. 
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The Holderness rotation is given as— 

Fallow, wheat, beans, wheat, clovei, wheat. 

A Scotch course is— 

Fallow, wheat, beans, wheat. 

Another Scotch rotation of six ycai ’duration 
consists of 

Potatoes, wheat, he.ins, hat ley, clmei, oats 

In East Lothian a loioginzed system of uop- 
ping is— 

Fallow or toots, whe.it oi Unity, seeds, oats, beans 
or potatoes, wheat 

Another Scotch pi active is to grow the beans 
in mixture with oats, a crop local I \ known as 
‘ niaslilum ’ 

In Bmkinglianishiie, beans and wheat have 
often been taken altei natelv foi many ycais in 
succession upon what is teimcd ‘wheat and 
bean land’. 

Cin/nv\TioN ok Bi-.axs Although beans arc 
generally sown m the spimg, the Wuitci Bean 
is a notable exception As its name implies, 
this variety stands the winter, and is usually 
sown in October. It is giown upon Jightei 
soils than the Spiing Bean, and lseaihei leady 
for harvesting The Wmtei Bean is a favounte 
in Scotland and m England, and is a line and 
lather small vanety 

Sjiring beans include onlv a few vaneties, 
among which may be mentioned the English 
Tick Bean, a line and imind vanetv; the com¬ 
mon Horse Bean, of larger size and flattei 
shape; the Heligoland Bean, small and daik- 
eoloured; and the Mazagan, also a fine and 
small variety. Of these the Tick is the most 
generally giown, and may be taken as the type 
of spring beans. Although beans are not as 
widely grown as many other eiops, few can 
compare with them m variety of modes of uil- 
tivation. They aie drilled, dibbled, Inoad- 
casted, ploughed in, hoed in, and diopped in 
by a bean barrow. They aie sown on the Hat, 
and arc drilled oil raised ndges, like turnips. 
They are hand-hoed, horse-hoed, and earthed 
up; and the cultivation followed is often elabo¬ 
rate. Take, for example, the cultivation as 
practised in Midlothian, where beans are taken 
after an oat crop The oat stubble is ploughed 
with a strong dee}) fin row in autumn or eai 1} 
winter, and is allowed to he till a suitable tune 
in February or Mai eh. The land is then hai- 
rowed or dressed to break the furrows, and 
raised with a double mouldhoaid plough into 
ridges 27 in. wide. The marmie is spread on 
the raised drills, and the seed is deposited with 
a machine taking three di ills at a time, at the 
rate of 3j to 4k bus. per acre The drills arc 
then split over the manure and seed, precisely 
in the same manner as is practised for turnips. 
The drills are harrowed lengthways and rolled 
shortly before the beans appear. After the 
plants are well up, a plough with the mould¬ 
boards removed is passed through the drills. 
The plants are then hand-hoed, horse-hoed, and 
again hand-hoed, before they close m. Tricing 


out all these operations, including seed but ex¬ 
cluding the value of the manure, the cost of the 
cultivation amounts to £4 per acre. 

On the Fen lands, where beans c'ire taken after 
corn, the land is raftered, harrowed down, and 
‘couched’; ploughed 5 or (i in. deep; ploughed 
a second time in November and left till seed¬ 
time. Ridges are then raised 27 in. wide, and 
the manure is spread in the bottoms of the 
ndges. The seed is drilled on the dung, and 
the ndges are then split over both manure and 
seed The ndges are harrowed down before 
the plants appeal, and when the beans are 2 to 
3 in. high they are lmrse-hoed. IIand-hoeing 
is employed when necessaiy, and in any case 
the horse-hoeing is repeated. Some glowers 
‘earth lip’ the land over the stems. 

In Essex, wlinh is a pi uicipal bean-growing 
county, the crop is giown aftei wheat The 
beans an* dibbled, two m each hole, on a newly- 
tinned fin low Till co men dibble* to each 
plough, and deposit, the seed in eveiv second 
I oi thud 1 arrow When the plants appeal they 
an* hanowed and aftei waids hoed. 

Beans possess strong and deep-seal clung roots, 
and they flourish in moist, heavy clays The 
stalks leach a height of fioin 3 to 5 ft accord¬ 
ing to the variety sown, their foliage is bioad 
and vigoious, and the ciop, if successful, com¬ 
pletely covers the land and sinotheis weeds 

Although bioadeastmg is mentioned above 
as a method of sowing, it is not to be leeoin- 
nicnded When drilled and well hoed, beans 
aie a cleaning ciop, hut if luoadcasted they 
aie liable to cm outage weeds Wide dulling 
and frequent hoeing pioduce excellent l(‘suits 
on good land. Nariow drilling does not permit 
of horse-hoeing, but at tin* same time allows 
the plants to shut up the interspaces between 
the i ows earlier. 

The Scotch piaetiee of growing beans in nnx- 
tuie with oats is followed on stitf clay soils. 
The ‘niaslilum’ is taken after past me. and the 
land is ploughed in the oidinaiy way as for a 
eeieal ciop, and leeeivos no further treatment. 
Tn the month of February beans aie luoad- 
casted at the rate of 2 to 3 bus per acre, and 
aie loughlv harrowed, and just when the beans 
are becoming ready to font* their sprouts 
through the sin face soil oats are also sown 
broadcast at the late of 2 to 3 bus per acre, 
and the ban owing of the surface is then com¬ 
pleted. A difhculty in this method of cultiva¬ 
tion is to delay tin* npen mg of the oats till the 
beans art* also matui e, and this is met by using 
a Jute variety of oat and by sowing the beans 
eailiei Tilt* ban owing in of the oats subse¬ 
quently assists the branding of the beans by 
enabling them then to bleak molt* easily through 
the tough crust that is liable to he formed on 
the sui face of clay soils. The practice of growing 
mashlam is con.snlei ed a very good one. The 
growth of broadcast beans alone is apt to leave 
very foul ground, but the mixture of oats chokes 
out the weeds. A good crop is also ensuiud, 
the beans or the oats predominating according 
as the season favours either the one or the other 
plant. The mixture of bean and oat stiawr 
makes a more nutritive fodder than oats alone, 
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and a more generally useful fodder than bean 
straw alone, while the grains are easily separ¬ 
ated from each other in the granary by winnow¬ 
ing or riddling, and may be used together either 
for horse or sheep feeding, or ground into meal 
for cows and pigs. 

The manuring of the bean crop was made the 
subject of experiment by the late Dr. A. 1\ 
Aitken. His conclusions were that the most 
important constituents of a bean manure are 
potash and lime, and in a less degree phosphoric 
acid. Nitrogen, though less necessary, was found 
to be of some value when applied as nitrate of 
soda. The most general practice is to grow the 
bean crop on farmyard manure, which supplies 
all the necessary potash and phosphoi lcacid. As 
it also supplies a very large quantity of nitrogen 
which the bean crop does not lequne, the piac- 
tice of applying farmyard manuic to the bean 
crop, unless in very small dressings, cannot be 
regarded as an economical one In the High¬ 
land Society’s experiments, and subsequently in 
those of the West of Scotland Agncultural Col¬ 
lege, it was found that the bean eiop tould be 
quite successfully grown with artilii nil manures j 
alone. In the lattei senes the most piofitable 
results were obtained fiom a diessmg of (5 ewt. 
superphosphate and 2 ewt. sulphate ol potash | 
(90 per cent purity) pei acre, applied with seed • 
that had been inoculated with nitioeultuie In j 
the absence of the mtroeiilture an application 
of 1 ewt. nitiate of soda pci at le was found 
benelicial but not very profitable. | 

Wmtei beans pod or ‘kid’ ncai the ground, j 
while spring beans llower continuously up the ; 
stems. This exposes the latter to the attack of : 
the bean fly, and renders it necessary m some 1 
cases to cut off the tops and tally them oil the 
field. Winter beans are among the eaibest 
ciopw ready for haivesting, while spring beans 
aic the latest. Winter beans, being slioit, are ■ 
often tied up with straw bauds When ncked j 
they are best thatched on the sides as well as 
on the top, on account of the large number of 
pods on the stubble ends. They must also be 
cut close to the ground. Beans are leady for 
cutting as soon as the softer part of the leaf 
falls, leaving the midribs attached to the stalk 
They resist wet weathei in harvest better than 
any other crop, and are often left out long after 
other grain crops have been secured. So often 
is this the case, that in announcing that his 
harvest is finished a fanner will add, ‘ except 
a few beans \ 

The yield per acre is comparatively unceitain, 
owing to disappointing podding and insect at¬ 
tacks. Fi\e quarters is a good ciop, but this 
yield may easily be reduced to 4, or even 3, 
quarters per acre. Good beans weigh TO lb. 
per bushel, and are then a most valuable crop 
to the stockkeeper. Old beans are highly es¬ 
teemed by sheep-breeders for ram lambs, and 
by horse-feeders for horses when on hard work. 

The nitrogen content of beans is very high, 
and causes them to rank with linseed and cotton 
cakes in all cases of compensation for foods con¬ 
sumed. In common with other leguminous 
crops, beans possess the power of fixing the free 
nitrogen of the air by a process of symbiosis, 


and the cultivation of the crop is therefore 
valuable as a means of increasing soil nitro¬ 
gen. (See Nitrouen Fixation.) The leaves 
and the straw of beans are both highly nitro¬ 
genous, and the fall of the leaf is of considerable 
manurial value. If well harvested, bean straw 
may be cut into chaff and steamed, and makes 
an excellent food for cows, and it is also used 
dry for racking up horses at night. See ait. 
Bean Straw. 

Like clover, beans are a good preparation for 
wheat, as both these crops leave the soil rich m 
nitrogen The system of growing wheat and 
beans alternately should not be passed over 
without lemark, especially m connection with 
continuous <oru-glowing. (.Vrtainly to take 
beans and wheat m succession is preferable to 
taking wheal aftei wheat. The tillage of beans 
is condmive to cleanliness, and at the same 
time clinches tin* kind for the wheat eiop. 
Wheat is also a good prepaiation foi beans, 
as it allows of plenty of time for wintei culti- 
\ at ion between harvest and sowing 

With so main advantages it appeals sur¬ 
mising that- the aica undei beans should have 
)ccomc so much ieduced It is a question of 
importune e whethei a good uop of beans might 
not prove as valuable to stoc kkeepei s as a clop 
of loots containing 90 per cent of water. A 
bean field m flower is a beautiful sight, and 
the odoui of such a field may become one of 
the sweetest icmmiscences of the country. The 
chief insect enemies of this eiopaie: the Bean 
Aphis, Golliei, oi Dolphin (see Aphides), bean 
weevils (see Si tones), and tlie bean beetles (see 
Bu rent's) See also next aitide. [j. wr ] 

[r. p. w.J 

Beans, Garden. —There are three distinct 
kinds of bean winch lank among the most im- 
poitant English garden vegetables, namely, the 
Broad Bean ( Vina Fuba), the French or Kidney 
Bean (Phaseotus vuhjans ),and the Scarlet Runner 
( /'fiasco/ us mu It iff or us). The Broad Bean is sup¬ 
posed to have come to us from Egypt; at any 
late it was cultivated by the ancient Egyptians, 
and it appears to have been a popular food in 
Europe foi centuries. Foi its cultivation a deep, 
well-manured soil gives the best results, the 
quality of the beans depending upon the gener¬ 
ous treatment the plant receives, a fact winch 
is overlooked owing to the readiness with which 
broad beans grow and pod even on the poorest 
soils. The seeds are sown singly 6 in. apart, 
in rows a foot apait, a depth of 3 in. being 
safest. When the plants have grown a few inches 
they should be eai tiled up, and when pods have 
begun to form on the lower part of the stem 
the top should be pinched out. The first sowing 
may be made in a slielteicd border in November, 
but foi oiclinary purposes a sowing in March 
will be quite early enough. There ale numer¬ 
ous varieties, the most popular being Windsor 
and Long Pod. The pods are fit to gather as 
soon as the beans aie about full grown. If left 
longer, the skin of the bean becomes tough, and 
the flavour is strong. A black fly (Aphis Fabce) 
attacks the stems, and if not kept in check by 
the application of an insecticide, it increases at 
an astonishing rate and spoils the whole crop. 
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The Kidney Bean ir a native of South Amer¬ 
ica, but it is now cultivated all over the world, 
and is highly appreciated as a delectable and 
nutritious vegetable. It is easily grown, a pro¬ 
lific cropper, and may be had all through the 
summer with a little management. A warm 
sunny situation suits it best, and it is quite 
deserving of the front of a south wall for an 
early supply. Soil that has been manured for 
a previous crop, such as potatoes, is quite rich 
enough for kianey beans, but if manure is to 
be added, half-rotted stable dung dug in at the 
depth of about a foot is best. For the main 
crop, sowings should be made early in May, and 
for the dwarf varieties a sowing every three 
weeks to the end of July will be necessary to 


Kidm'V Bean ( Sutton * /* njechon ) 

keep up a regular supph till the end of October. 
In dry weather, water must lx 1 given freely, and 
to do this thoioughly the soil on each side of the 
rows should be drawn up, so as to form a shallow 
trench about the beans. The dwarf varieties 
should be sown in rows 2 ft apart, making a 
broad furrow with a draw hoe, scattering the 
seeds 2 or 3 ill. apart, and then covering them 
to a depth of 3 in. Climbing vaneties, com¬ 
monly known as Kidney Beans, the teini French 
Bean being applied to the dwarf kinds, should 
be staked like peas. 

The pods are at their best when they are three 
parts grown. They should never be left longer 
than when they are so crisp as to readily break 
clean and show no fibre. It is advisable when 
gathering to remove all the large pods, even 
though they may not be required by the cook, 
as this ensures a succession of joung pods, 
whereas if some are allowed to remain till the 
seeds approach maturity, scaieely any young 


ones will develop. There are two well-marked 
sections, namely, the tough-podded, the pods of 
which become leathery or stringy, and what are 
known as the edible-podded, which never be¬ 
come stringy, and may therefore be used until 
they arc quite old. If there is a superabundant 
supply of kidney beans, they may be preserved 
by placing them in jars with salt, ana keeping 
them in a dry cool place. The ripe beans are 
what are known as haricot beans, which can 
be used in a variety of w-ays, and are most nu¬ 
tritious. 

The following is a selection of sorts-—Dwarf 
Beans— Canadian Wonder , a deservedly popular 
variety, a strong growei, heavy croppei, with 
long, narrow, tender, agreeably flavoured pods. 

Dwarf Butter , a free grower, 
bushy, 2 ft. high and a gi eat 
bearer; pods 4 in. long, thick, 
fleshy, yellow green, cooking 
tendei, and of excellent qua¬ 
lity. Early Favourite , an 
immense cropper, the pods 
up to 9 in. long, of excellent 
quality. Early Wonder, dwarf 
and compact in habit, very 
free, tendei, and excellent in 
flavoui. Ne Phut Ultra, about 
a foot high, early, pi odtu ti\e, 
very tender, a good one for 
preserving; pods of medium 
length. Sum House , about a 
foot high, with long, tender- 
fleshed pods, geneialh tinged 
with put pie. Sutton's Per- 
fe<Jum, an excellent vanety, 
foi nnng a luoad dv\arf cluster 
of stems which ciop \ ery 
freely, the pods being larger 
than m most varieties. 

Climbing or Kidney Beans 
- Giant White , the largest 
podded, a veiy flee and <on- 
tin uous croppei, the pods over 
a foot in length, pi oi>oi tinn¬ 
ately broad, thick, ana fleshy. 
Earliest of All , remaikable 
for the earliness with which 
it forms pods. They are at. their best when 
about half giown. Excelsior , a robust grower, 
It) feet oi more high, the pods produced in large 
clusters, an excellent vegetable, and a favourite 
wi th exhibitor.s. Sabre , very popular with French 
market-growers, and in warm summers a fiee 
cropper m England, the pods being a foot or 
moie long, and an inch wide. lVhile Lonypod , 
grows 6 or 7 ft. high, is excellent when dry, 
keeping in this condition foi months. 

Scarlet Kunner ( Phascolus multiflorus). — 
Whilst the other beans are annuals, this is a 
perennial, forming a fleshy rootstock like the 
Dahlia, and therefore may be preserved through 
the winter in a dry place, to be planted out in 
April. The usual practice, however, is to raise it 
annually from seeds, as this gives less trouble, 
and the seedlings bear just as well as older 
plants. A deep, rich soil suits them best, and 
the seeds should be sow r n at the beginning of 
June. If a frame is available, the seeds may be 
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sown singly in 3-in. pots in April, and the plants Downy Mildew. — In warm, moist seasons, 
thus raised planted in the open boi der early in beans and other leguminous plants may be 
June, about a foot apart, in rows 3 or 4 ft. apart, damaged by a white mildew (Peronospora vina>\ 
The stems climb to a great height, as much as 20 which differs from the powdery mildew in that 
ft. They therefore require very tall stakes, but as the foliage and pods quickly become discoloured 
these are not always easy to get, stakes 7 or 8 ft. and rotten. 

may be used, and if the rows are planted 6 ft. Pod-blotch.—P ale or brownish blotches on 
apart, stakes may be stretched across from one badly developed pods are generally caused by 
row to the other, so as to form a kind of pergola a fungus (Ascochyta pisi). See Pea Leaf- 
on which the stems may be trained, and the blotch. 

gathering of the beans then presents little diffi- Treatment .—These fungi are kept in check 
culty. Stout string may be used instead of the by spraying at intervals of about ten days with 
cross sticks. To save space, it is usual to plant Bordeaux mixture or cupram (see Fungicide#). 
early potatoes, spinach, or lettuce between the This operation will always be possible in the 

rows of scarlet runners, as they will be ready garden, but cannot well l>e employed amongst 

for gathering before the beans will have com- tall plants m the field. As a prevention, it is 
pleted their growth. Scarlet runners will live advisable to burn rusted or mildewed bean 
under indifferent treatment, but no vegetable straw, and to plough the stubble deeply into 
gives a better return for liberal cultivation than the soil. 

they do. A mulch in the summer with good French Beans (int luding scarlet runner, hari¬ 
cot, kulney beans, and other varieties 
of genus Phased us). The parasitic 

fungi on these frequently resemble 

those on broad and field beans, but as 
a lule the fungus concerned belongs 
to a different species. 

Rust. —Tins frequently injures scar¬ 
let l miners and haricot beans, the 
foliage being coveied with spores of a 
cho( olate-biowii colour (Cromyces ap - 
pemhadatus). 

Bean Anthracvose or Pod-blotch. 
- The young pods become blotched 
with sunken spots having a brown or 
reddish margin. If the spots are nu¬ 
merous the pods may become twisted, 
and growth is checked. The fungus 
St «ulet Runnel {Sutton t, A 1) {Colletotrichum Lmdemuthianum) lives 

inside the tissues, and gives off tiny 
manure, liberal watering should there be a spores from the spotted places. It flemishes 
shortage of rain, and the training of the shoots best wlieie the beans aie overcrowded in moist 
as they glow, should therefore be found time situations. 

foi, if the best results are aimed at. The best Stem Rot. —When ventilation is defective 
varieties a re .—Painted Lady, with scarlet and amongst crowded beans, the stem may become 
white flowers; Scarlet Runner , with red flowers; discolouied and rot a few inches above the 
Sutton's A I, which has enormous pods, deep- ground, so that the plants wither away or be- 
green, and of excellent quality, and White Run- come broken. This disease has been traced to 
ner, with white flowers and white beans. fungi which live on decaying vegetable matter 

[w. w.] in the soil, and only become parasitic under 
Beans- — Parasitic Fungi. — favourable conditions, such as those presented 

Rust. —A common pest on garden and field by an overcrowded crop, 
beans and peas, also on several wild species of Treatment. — Spray with Bordeaux mixture 
vetches and other Leguminosa*. The l listed (see Fungicides) as soon as disease is suspected, 
leaves fall off prematurely, and considerable This lias been found so successful with pod- 
loss may result from diminished production of blotch, that its tegular use is recommended, 
pods. The fungus concerned (Uromyees Fafxr ), The first application is made when the beans 
a member of the Rust fungi (Uiedineic), bears are a few inches high, followed by a second 
all its forms of spores on the same host plant, ten days after, and a third when most of the 
The cluster-cup spores (iccidiospores) appear pods begin to swell. There is reason to believe 
first in spring on pale and swollen patches, that diseased seed carries the fungus of the 
Later, uredospoies and teleutospores are given pod-blotch, hence only clean seed should lie 
off as a yellowish-brown powdei. The teleuto- used. Diseased stems and pods left after col- 
spores remain dormant till the follow ing spring, lecting the crop should be burned, 
when the secondary spores (conidia) given off fw. g. s.] 

by them infect young plants. Beans, Statistics oft— Our knowledge 

Powdery Mildew. —All leguminous plants of the extent of land cultivated for beans m the 
are liable to attacks of this white mildew United Kingdom is derived only from the official 
( Rrysiphe), especially in dry seasons. See Pea returns of the past forty } ears When these 

Mildew. returns were first collected, m 1866-7, an area 
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somewhat under one acre in twenty of the sur¬ 
face under corn carried beans. The 548,000 ac. of 
the last of these years were rapidly extended to 
nearly 600,000 ac. by 1873, but thereafter some¬ 
what remarkably declined, showing only an 
average area of 439,000 ac. over the five years 
1876-80, and 335,000 ac. in 1886-90, dropping 
in the next decade to as low a point as 230,000 
ac. m 1897—but thence, with some fluctuations, 
recovering, until ten years later, in 1907, a total 
of 311,000 ac. has been again rerouted. The 
crop is very little grown in Ireland or in Wales, 
and only somewhat under 12,000 ac of beans 
are returned in Scotland, so that the English 
total of 296,000 ac. accounts for 95 per cent of 
the crop. Even here 76 per cent of the beans 
are grown on the eastern side of the country, 
the three counties Essex, Suffolk, and Lincoln 
alone accounting for ovei 100,000 ac. of the 
whole. 

The aveiage yield of the bean (fop is quoted 
as 29 5 bus per acre, but the crops of 1906 and 
of 1907 both exceeded this average by quite 
4 bus. per acre. Tn aggiegate pi eduction a total 
of 1,258,500 qr. was estimated m 190(5, and one 
of 1,340,000 qr in 1907. No official juices aie 
quoted for beans, and the records of imports 
require a good deal of correction if attempted 
to be used for comjiarative purpose's, owing to 
defective classification in the trade accounts 
until quite recently. Looking back to a jieriod 
some thirty years ago, beans weie returned in 
the aggregate imports as exceeding 3,000,000 
cwt. annually, reaching 5,250,000 cwt. m 1894, 
the importation thenceforth declining again to 
a point below the fiist-quoted figuie. Subse¬ 
quently, by a correction of the i (‘turns omitting 
locust beans which in the previous years had 
been improperly included, a still further ajipa- 
rent reduction occurs, and after find nation 
more or less significant the imports of beans 
properly so-called fell to 634,(XX) cwt. m 190(5, 
although the figures use again to neailv 800,000 


Percentage 
(lige^ti- 
inhty 


per cent per cent 
i 18 4 — 


Water 

Crude protein (‘ total) 
albuminoids’) / 

[Pure protein (‘ ti ue I 
albuminoids’)] ) 

Ether extiact (‘ oil ’) 
Nitrogen-free extrac-1 
tives (‘ Soluble (’ar- V 

holiydratos&e ) J 
Ci nde fibre 
Ash 


i Tt will be noted that good bean straw is i icher 
| m juotein, jiooier m elude fibre, and in geneial 
—nude filtie excepted-- more digestible than 
■ cereal straw. It loquires greater caution in 
feeding, howevei, owing to its tendency to jiro- 
duce flatulence, esjiecially if damp oi mouldy. 

; It is, inomnoi, far more suscejitible than meal 
1 straw to damage by moulds oi fungi. 

! The ash of bean straw contains, as a rule, 

' 30 to 35 jier cent of potash (K 2 G), 20 to 25 per 
! cent of lime (GaO), and 5 to 8 per cent of 
phosjdioiic acid (T a O fi ) Unlike the ash of ceieal 
I straw T , it contains veiy little silica (2 to 4 jier 
! cent) Assuming that only one-half of the 
! mtiogen, and thiee-quartcis of the jihosjihoric 
I and, but the whole of the potash contained in 
the stiaw consumed will leach the soil m the 
nianiue, the estimated value of the manure 
obtained by the* consumption of 1 ton of bean 
| stiaw- of average eoinjiosition will, at current 
unit juices, thus amount to about 15#. 

Ecu the jmi poses of htta , bean straw is gi eatly 
infeiior to cereal straw, owing to its lower ab¬ 
sorptive power for liquids and the slowness with 
which it dismtegiates m the manure heap 

|c. c 1 

Bean Tree, The Indian ( Catalpa bup 


cwt. in 1907, Turkey being quoted as the sou ice 
of more than half of the imports now received 
in the United Kingdom. [i\ o. c ] 

Bean Straw.— The straw or haulm of the 
bean plant is rather coarse in tcxtuie and of 
extremely variable nutntive value. If cut be¬ 
fore the stem daikens and the hiluiii (‘eye 5 ) of 
the seed turns black, it is decidedly more nutri¬ 
tious than cereal straw, and may even comjiare 
favourably wuth good meadow hay. This is 
esjiecially the case with the ujijici portions of 
the steins, including the jiods If cutting is 
delayed, however, until the crop is dead ripe, 
the straw will be of little value as food. 

The available; evidence on the composition of 
bean straw as commonly harvested m this coun¬ 
try is very meagre. The averages on next 
column, from German analyses, are given by 
Kellner, and may serve as a guide. The diges¬ 
tible matter amounts on the average to 55 jw 
cent of the total organic matter of the straw, and, 
assuming it to be of the above composition, will 
have an albuminoid ratio of 1 :11L 100 lb. of 

this straw will, according to Kellner, be equal 
for ‘ productive 5 jmrjioses to about 19 lb. of starch, 
for maintenance to about 43 lb. of starch. 


)iomou(i‘s\ belongs to a genus of the nat. ord. 
Bignoinaceic It includes four sjjecies, of which 
two tiee forms aie indigenous to the United 
States of Ameiiea, and two small and uniin- 
jiortant slnub-like foniis aie found in Jajmn. 
Both of the American species are cultivated for 
ornament in Bntain, and jiarticularly in the 
warmer jiaits of the south of England, W’liere 
then hcart-sliajicd foliage and theii long bean- 
jiods contrast curiously with the surrounding 
tives. The name of the genus, Cataljia, arose 
fiom the fact that it was discovered by Catesby 
on the Catawba or Catalpa river, in jiarts of 
Georgia and Gaiolma occupied by Indian tribes 
of that name (hence also the common name of 
Indian Bean m Britain), though it is also jiojiu- 
larly called the cigai tree from the ajipearance 
of its round, tapering, pendulous jioas. The 
sjyecies cultivated in British jiaiks and arboreta, 
and which is found to grow rapidly and thrive 
fairly well amid the smoke of large towns, is 
the Catalpa bifjnonioides indigenous to the Gulf 
States of America, and introduced here in 1726. 
It is a low and very branching tree, seldom 
attaining more than 30 to 40 ft. in height, 
but producing rich, light-green, heart-shaped 
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deciduous foliage, and large terminal panicles of | 
white flowers in profusion. Owing to its being 
a larger and handsomer tree, the other species, 
the Western Catalpa or Shawni Wood (Catalpa 
sperwm), is preferred for ornamental planting 
in America. The bean tree can be easily grown 
from seed or root-cuttings, and it is hardy in 
all the milder parts of Britain. [j. n ] 

Bean Trefoil. Sec Trefoils. 

Beard, the bustle-shaped structure at¬ 
tached to the flowering glumes of numerous 
grasses. 

Bearded Wheat Grass, a species of the 
Agropyrum or Couch genus of grasses. See 
Couch. 

Bearing; Rein.— The abuse of the bearing 
rein has led to such fierce denunciations of it by 
well-meaning persons, that its proper employ¬ 
ment may be forgotten. When adjusted to suit 
the particular animal for which it is required, 
it is effectual in keeping pullers in hand, and 
without it the inconvenience felt by the lioi.se 
may be transferred to the aims of the duver to 
an extent calculated to paialyso his efioits at 
lestiamt. Bits and othei contrivances have, of 
course, similar objections when unneressai lly 
severe or when used without judgment and 
solely for the purpose of appearam e and dis¬ 
play. Bairs are kept together better by its use, 
and accidents prevented in the ease of ‘fresh’ 
young hoi sea. In the case of heavy draught 
horses the bearing rein is seldom justifiable, 
and is absolutely opposed to the pnneiples of 
draught. A horse with a load should be able 
to lowci Ins head in Older to exert himself at 
his best, but some eioss-bted and heavx-headed 
animals are in greater dangei of falling upon 
their knees when not compelled to carry them¬ 
selves with due attention. The bearing lein is 
attached by buckles to a jointed snaffle bit, 
which is independent of the driving bit, and 
looped or buckled behind the hook or otliei 
more or less ornamental contrivance fastened to 
the harness saddle or pad. In the ease of cart 
horses it is usually thrown over the hanies. 

[»■ >i 

Beast.- This term is used in a general sense 
to designate all such quadrupeds or four-footed 
animals as are made use of for food or employed 
in labour; but farineis speak of ‘beasts’ more 
especially with reference to bullocks or other 
cattle. [j. n ] 

Beast Gate or Cattle Gate, in Eng¬ 
land, means either (1) the amount of pasture 
sufficient for one beast glass foi one cow 
being equal to that for live slieep, and three 
cattle gates being equal to pasture for two 
horses; or (2) the right of common pasturage 
for one beast. Sec Common. [d. a] 

Beaver (Castor fiber), the largest rodent 
now existing in the northern hemisphere Tt 
is a brownish furred animal, about ft. in 
length. The bead is broad and massive, with 
powerful jaws, and, in adaptation to the semi¬ 
subterranean life, the external ears are short 
and can be folded over the opening, the eyes 
are small, and the nostrils can lie closed at w r ill. 
The tail differs from that of all other rodents, 
being flat and scale-covered; the fore legs are 


short and strong, with an accessory bone in the 
wrist, and strong digging claws on the five toes; 
the land legs are somewhat longer, and the toes 
are webbed to their tips. The incisor teeth, 
which have bright orange-coloured enamel, wear 
away more quickly behind than in front, leav¬ 
ing a sharp ehisel-like cutting edge; they grow 
from persistent pulp, and are thus continually 
being lenewed fiom the roots. The grinding 
teeth (piemolars and molars) have several in- 
foldmgs of enamel. The dental formula is— 
incisors {, prenmlars j, molars 

Beavers appear to have been fairly numerous 
in Britain m very early times, at least m Scot¬ 
land and Wales, but to have gradually dimin¬ 
ished under constant persecution, and finally to 
have disappeared Their existence is recorded 
in Wales till the thirteenth century, and in 
Scotland to a somewhat later date. Since then 
the beavei lias only been known m Britain in 
a state of captivity. The Marquis of Bute re- 
lntieduced them into the island of Bute, but 
they died out again An interesting colony 
lias been kept f<u some years m Sussex by Sir 
11. E Lodcr, and theie all the beaver’s charac¬ 
teristic activities of tiee-felling, dam-construct¬ 
ing, and lodge-building may be observed A 
few beavers are believed to lne in some paits 
of Fiance and Germany, in Norway, and on the 
Danube; but they arc apparently decreasing in 
number. It is only in Canada and in a few far 
western paits of the United States that beavers 
still exist m sufficiently large numbeis to be of 
commercial importance, or to have any effect on 
the configuration of the country. The American 
beaver differs veiy slightly from the European, 
and is usually regarded as a mere variety. 

Beavers dig their burrows along the river 
banks, with the openings under water. They 
gnaw down trees, often 10 in. in thickness. 
After eating off* the bark, they cut the trunk 
into logs, and pile these up to form a dam, 
plastering them with mud, which is carried be¬ 
tween their forefeet Tn Ins American Beavers 
and their Work (1808) Mi. Lewis Moigan 
describes a dam about three-quarters of a mile 
in length, of which one-third had been entirely 
eonsti noted by tlie beavers, while the rest was 
natural bank strengthened in parts with logs. 
As the water— deepened by the dam—rises m 
the burrows the lower part is filled up with 
chips, and the earth is hollowed out above, and 
thus the ‘lodge’ evolves, almost automatically. 
There arc different tvpes of lodges, varying 
with the situation, but notwithstanding its 
effectiveness as a builder, the beaver cannot be 
considered a very intelligent animal. Most of 
the tales which have led to its reputation for 
great cleverness are cither misstatements or 
misinterpretations. 

The fur of the beaver consists of a short, soft, 
silky underfur interspersed with long, stiff, 
almost bristle-like hairs. These long hairs are 
pulled out or cut short, and the underfur forms 
the beautiful ‘beaver’ of commerce. Beaver 
skins were formerly much used in the manu¬ 
facture of hats, but pure beaver-felt is now 
almost unknown. Only the inferior or damaged 
skins are used, and the hair is supplemented by 
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the fur of hares, rabbits, &c., which indeed often 
leplaces it altogether. The castoreuin, which 
is the oily, highly odoriferous secretion of pre¬ 
putial and anal glands, is still sought after, but 
is no longer so highly valued as in olden tunes, 
when an almost magical healing virtue was 
ascribed to it. Beavers arc caught chiefly by 
means of traps. Their flesh, though oily, is said 
to be relished by the trappers, a special dainty 
being the fat tail of a beaver which has fed on 
water-lily roots' [j. a t.] 

Bedding, the material used in making a 
bed for animals to he on. See Littkii. 

Bedding Plants. — The arrangement of 
certain plants in flower beds in some kind of 
attern or design has come to be known as 
edding out. When the design is flat like a 
carpet or panel, it is styled carpet betiding. 
Less pretentious arrangements are known as 
spring or summer bedding, according to the 
tune when the display is at its best. Twenty 
years ago carpet bedding was much more popu¬ 
lar than it is now. It is felt by people of taste 
that such an arrangement of plants was, to say 
the least, inartistic, and certainly unnatural; 
whilst the arrangement of the colours, generally 
done without any attention to harmony of shades, 
often resulted m an effect that w'as anything 
but agreeable. Whilst, however, tins kind of 
bedding is condemned as a misuse of plants, the 
plants themselves are worthy of a place m the 
garden, and when the arrangement is of a simple 
chaiactor such plants produce, a pleasing effect 
A bed m a conspicuous place on a lawn, filled 
entirely with Seal let Geranium, Helioti ope, Ver¬ 
bena, or Begonia, or with a simple mixture of 
seveial different tilings that harmonize, such as 
violas with white geraniums, Alyssum witli Scar¬ 
let Begonia, or a imxtuie of yellow and blown 
Calceolaria, is worthy of the most select style 
of gardening It is when the mixtures are 
opposed to the recognized lilies with legald to 
colour, such as Blue Lobelia as an edging to 
Yellow Calceolaria or Scarlet Geranium, that 
bedding becomes ugly. The present fashion of 
gardening is in favour of beds and borders cut¬ 
out in or surrounding stretches of smooth green 
lawn, and it is therefore desirable that the plants 
used for filling such beds and 1 mi dels should be 
not only suitable with lespect to habit and 
colour, but also sufficiently lasting to maintain 
the desired effect as long as possible Summer 
bedding is therefore an aiiangement of free 
flowering or coloured-leaved plants that will 
look well from June till the end of Septembei 
Many hardy plants may be used for the pur¬ 
pose ; annuals also with a little management 
may play an important part m summer bed¬ 
ding. The popular favourites aie, however, 
more or less tender, and therefoie require pro¬ 
tection in frames or greenhouses during cold 
weather. Such plants are Geraniums, Fuchsias, 
Begonias, Calceolarias, Heliotropes, Ageratums, 
Verbenas, Dahlias, Gazanias, Gladioluses, Lm- 
tanas, Lobelias, Petunias, Salvias, and Chrysan¬ 
themums. The ornamental-leaved plants that 
are used for bedding are Coleuses, Centauroas, 
Iresines. Alternant-hems, (’orastiums,Eclicverias, 
Pyrethrum (Golden Feather), Sempervivums, 


and various succulents. Hardy perennials which 
are useful for this purpose are Antirrhinums, 
Gaillardias, Ilelenium pumilvm , Pentstemons, 
Violas, Carnations, Pinks, Erigerons, Lavender, 
Pyre-thrums, Scabiosas, Alyssum aaxatde , and 
Arabis alpina. Annuals that may be used are: 
China Asters, Stocks, Sweet Peas, Phlox Drum- 
mondii , Delphinium ajacu , Marigolds, Zinnias, 
Centaureas, Chrysanthemum coronarium , Gode- 
tias, Escliselioltzias, lberis, Mallows, Lupins, 
Mimulus, Nemoplnlus, Nicotian as, Nigellas, 
Poppies, Poitulacas, Mignonette, Salpiglossis, 
Scabiosas, and Tropieolums. Spring bedding 
consists of an arrangement of bulbs such as 
Tulips, Hyacinths, Muscaris, Crocuses, Daffodils, 
and Chionodoxas, and spring-flowering hardy 
herbaceous plants such as Wallflowers, Poly¬ 
anthuses, Doronicums, Auriculas, Aubretias, 
Forget-me-nots, Pamnies, Pinks, Anemones, 
Turban Banunculuses, and Pansies. 

[w. w.] 

Bedford Level. The Bedford Level is a 
large extent of flat and very fertile fen-land in 
the counties of Northampton, Norfolk, Suffolk, 
Lincoln, Cambridge, and Huntingdon, and the 
Isle of Ely, eompnsing over 300,(XX) ac , which 
lias been reclaimed from its original condition 
of swampy marsh It- is so called from the agree¬ 
ment made by Francis, Earl of Bedford, and 
othei ‘adventure!s' m 1634 wutli Charles 1 for 
flit' dunnage of the Level, in consideiation of 
receiving Of),000 ac of the reclaimed land In 
1663, w hen the original drainage woiks had been 
finished, the Act 15 Chas. 11, c. 17 was parsed, 
which constituted William, Earl of Bedford, son 
of the said Fiancis, and his eo-adventurers a 
corpoiation under the name of ‘The Governor, 
Bailiffs, and Commonalty of the Company of the 
Conservators of the Great Level of the Kens’, 
with pow f er to levy taxes from time to time for 
the suppoit, maintenance, and preservation of 
the said Great Level. By section 5 of that Act 
the governoi, bailiffs, and consul vatois wei e con¬ 
stituted commissioners of sewers for the Great 
Level, five or more to form a quorum, with 
authont> touching all matters anil things with¬ 
in the Level or the works made without tin Level 
enqmrable, punishable, or to be done by com¬ 
missioners of sewers. By section H it was en¬ 
acted that no lease, grant, or conveyance of or 
charge out of or upon the said 05,000 ac. allotted 
to the Earl of Bedford and his co-adventurers, 
or any part thereof, except leases for seven years 
or under, in possession, should be of force but 
from the time it should be entered with the 
registrar of the Level m the Fen Office. It has 
been held that want of registration of deeds 
does not avoid them as between the parties 
thereto themselves, and that unregistered con¬ 
veyances are valid for all purposes except for 
entitling the grantees to the privileges conferred 
by the Act on the owners of lands within the 
level, and for the other purposes of the Act (see 
Hudson r. Sharpe, 1808, 10 East, 350; Willis v. 
Brown, 1830, 10 Sim. 127). 

The governors, bailiffs, and conservators are 
elected annually in Whitsun week, and no one 
may be a governor or bailiff who has not 400 
ae, or a conservator who has not 200 ac., nor 
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may any of the commonalty have a voice in the hundred years, it was not until about the year 
election who has not 100 ac. (section 15). 1870 that the merits of the breed became known 

The expenses of the corporation are raised by beyond the limits of Northumberland and the 
taxes which, under the Tax Act 20 Chas. II, c. 8, adjacent districts. Up to that time the terrier 
vary according to the value of the land. in question had enjoyed a great reputation as 

The Level is divided into the North Level, a vermin dog, and particularly as a worker m 
Middle Level, and South Level. Since the water, amongst the pitmen of the Bedlington 
original constitution of the corporation, exten- district, who appreciated its merits as highly as 
sive additional works have been carried out they admired its peculiar form of beauty. At 
under the authority of various Acts of Barba- one time, moreover, it appeared as though the 
nient to complete and improve the drainage of breed would become a general favourite amongst 
the district. [a. ,t. s.] the dog-owners of the country, and unquestion- 

Bedfordshire Pigs.— Within the memory ably the courage of the Bedlington Terrier, his 
of the writer the county of Bedford occupied a great value as a vermin dog, and the robustness 
position of some importance in the porcine world of his constitution should combine to make him 
— a position which it has lamentably failed to popular, but he somehow has failed to create 
letam during the two recent decades. About the impression that was expected of him. 
half a century since, the pigs in this county were Possibly the fact that the disposition of the 
of a type very similar to those found in the variety is a little uncertain may have alienated 
Fens of Cambridgeshire, being 
huge and somewhat coarse in 
bone, hair, and flesh, of a colour 
mainly white, with more or less 
of blue markings on the skin, 
which last lacked fineness; the 
hair was inclined to be cuily, 
but not to so huge an extent «is 
that of the pigs found m the 
Lincolnshire and Norfolk Fens, 
and to a limited extent in the 
noi tliei n part of the Isle of Fly. 

The heads were somewhat long, 
as weie the ears, which weie 
pendent to such an extent as 
frequently to obscure the sight 
of tin' pig, much aftei the st\le 
of the mwlv discovered Laige 
Black pig of ('or n wall and 
Essex The body was deep 
and \ery mu.se ulai, whilst the 
fattening of the pig not being Bedlington 'lemer 

completed until it had reached 

at least one and a half }eais, i(‘suited m a the goodwill of the public; but so far as tli(? 
lravy carcass, furnishing a eonsideiahle pro- exhibitors of dogs arc concerned, there can be 
poition of rather hard lean meat, suitable for no doubt hut that their absence of appreciation 
conversion into those huge thtdies of baeon of the Bedlington is mainly due to the fact that 
which giaced the ioofs of the faunhotiscs m the the coats of the show dogs are invariably so 
Fens and furnished a good, albeit somewhat plucked and trimmed before the animals enter 
strong, supply of food foi the households, which the ring that the amateur exhibitor can stand 
usually comprised a certain minibei of farm but little chance of winning a pnze with his 
‘ hands 7 in addition to the family of the farmer, dogs. It cannot of course lie suggested that 
The establishment of at least one fail-sized herd then* is any unfairness in connection with a 
of Yorkshire pigs, and the growth of a very practice such as the above, for it is adopted 
considerable trade in store pigs, which were dis- openly, but it is not everybody who has the 
tributed pretty well all over the British Isles, time to devote to the manipulation of lus dog's 
together gradually but suiely changed the type coat; and there aie plenty of those who possess 
of pig bred m the county, until the old Bedford- snob leisure and who yet do not approve of ex¬ 
shire pig of the middle of the last century had hilnting trimmed dogs. 

disappeared. A few of these pigs were exported As a consequence, the Bedlington Teriier 
to the States, and it is said were used m the up- bases such populanty as he enjoys upon what 
building of one of the present breeds of pigs in incuts he may possess as a working dog, and 
America; but the complete change m the form beyond all question he appeals very strongly to 
and quality of the fat jugs required m the home all country residents ana agriculturists m this 
markets rendered other types of pigs of moie respect. There is no gamer terrier bred than 
general commercial value. [s. s ] a good Bedlington, and not the least of lus merits 

Bedford Willow. See Willow. is that he is as keen a vermin dog in water as 

Bedlington Terrier. —Although the ex- he is on land. Hence the remarkable popularity 
istenee of the Bedlington Terrier has been a that he hat* acquired amongst the hardy pitmen 
recognized fact amongst dog lovers for quite a of the noi tli, who are quite prepared to excuse 
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his natural infirmity of temper on account of 
his ga i lie ness and his value as a working terrier. 

The ancestry of the Bedlington Terrier is diffi¬ 
cult to trace, and probably were the whole truth 
to be known there were several varieties con¬ 
cerned in the establishment of the line. The 
breed, moreover, possesses several character¬ 
istics which are peculiarly its own, conspicuous 
amongst these being the pronounced tendency 
towards flat-sidedness that exists in connection 
with the breed. In the case of almost all the 
other varieties of the canine race the ribs behind 
the forearms should be nicely sprung, but with 
the Bedlington Terrier it is just the reverse, as 
it is required that his sides should be flat. The 
unusual formation does not, however, affect Ins 
woi king capacity to the slightest extent, as there 
is no vanety of dog that can get through mole 
in a day than a Bedlington, and as his consti¬ 
tution is of the very best it is abundantly cer¬ 
tain that the fiat sides of this eouiageous dog 
have not in the smallest degree prejudiced Ins 
value or his utility 

The skull of the Bedlington Terrier is rather 
mil row and det uledly domed in shape, in which 
respect lie differs from most of the members 
of the familv. The domed shape, moieover, is 
rather exaggerated in appearance by the top 
knot of soft, silky hair which adorns the top of 
the head, both of the peculiarities lvfei l ed to 
being shared by the Dandle Dinmont Temei. 
The muzzle is long, the jaws being of unusual 
strength so as to ensuie that amount of punish¬ 
ing power winch rendeis the Bedlington a tenor 
to all sorts of \einnn, and the teeth arc laige 
and well developed, main good spe< miens of 
the breed being overhung cn pig-jawed--a for¬ 
mation that necessitates their uppei teeth pio- ; 
jecting beyond the lower ones The nose is ; 
large and moist, its coloiu following the shade 1 
of the dog’s coat, as does that of the eves, ] 
the lighter-coloured specimens possessing light- I 
colouied noses and eyes, whilst m the daik ones j 
the leverse is the case. The eais are of a good ■ 
size, and lie fiat to the sides of the head, they | 
should be set on rather high and be of a filbert ! 
shape, whilst the neik is long and powciful, 
but graceful-looking, and it- should be set- on to 
long, sloping shoulders, for the Bedlington is a 
vanety that possesses both activity and speed 
in abundance 

The body is well l“t. down behind the foie- 
arms, and thereby affords room for the heart 
and lungs to woi k in, which would othciwise 
be denied them owing to the nariow chest and 
flat libs, which aie cliara< teristics of the bleed. 
The back 1 a little arched, and th * loins in¬ 
clined to be tu< ked up, which, combined with 
the long forelegs, gives the bleed a somewhat 
leggy appealance. The tail is long and taper¬ 
ing, and it should be earned ratliei low and 
never over the back. The coat of flu* Bedling¬ 
ton Terrier is far more weather-resisting than 
it appeals, it being less harsh than that of most 
of the varieties winch take kindly to water,—in 
fact it belongs more to the pily than to the wiry 
order of things. As regards the question of 
colour, it may be stated that those most pre¬ 
ferred are blue or liver of a rather light shade, 


but an admixture of tan with either of them is 
not uncommon, and is not regarded as any ob¬ 
jection. Twenty-five pounds is a good average 
weight for a full-grown dog, the bitches scaling 
about two pounds less. This renders it difficult 
for a Bedlington Terrier to enter some earths 
which are only accessible to smaller dogs, but 
m spite of the fact a better all-round or more 
courageous working terrier does not exist. 

[v. s.] 

Bedstraw. —This name is applied to weeds 
belonging to the genus Galium and the nat. ord. 
Bubiace.e. These weeds are easily recognized 
by the rough, angular stems and the narrow 
leaves arranged in whorls. The white or yellow 
corolla of the flower is very short and four- 
lobed The ovary is on the outside of the 
flower, and when ripe it- splits into two pieces, 
each containing one seed. 

White Water Bedstraw (Galium paluHtre). 
—Absence of hair is characteristic of this species. 
The leaves are in whoils of four, and the flowers 
are white Moist meadows and ditches aie the 
nat.uial habitats of this peienmal weed. 

Smooth Heath Bedstraw (( Jalnnn savatile) 
is another wlute-flowered perennial weed found 
naturally on dry, hilly land. It- is distinguished 
by the trailing stem, and the leaves m whorls 
of si v 

Yellow' Bedstr\vv or Lady’s Bedstraw 
(Uahum reruw) —This peienmal is readily dis¬ 
tinguished b\ its dusteis of small yellow flowers, 
and 1>> the leaves, eight m a whorl. It- grows 
upon sand and chalk, but not on heavy clay, 
and is very common on dry banks by waysides 
As a weed it indicates poor, dry, hungry land. 
Yellow' bedstraw is sometimes called Cltrrsr 
J leu net fiom its property of coagulating milk. 
This plant glows in Ireland, and there a good 
V ellovv dye is extracted from the herbage by 
macerating in alum watei The following state¬ 
ment suinmatizes the distinctive points of the 
bedstiaw weeds 

AN lute* Water liedstiavv flowers white, leaves in fours 
Smooth Heath ,, ,, ,, , sixes 

Yellow ,, ,, yellow. ,, eights 

[a N m‘a ] 

Beech (Fagiis), a genus of the Cupuhfeue 
(nat. old Amentace.e, 01 ‘latkin-beareis’), the 
otliei genera of which include the oak and the 
chestnut. It- difleis from these in having its 
fem.de lloweis in sepal ate terminal bunches, m 
hav ing male catkins vvit-h a long petiole and hang¬ 
ing down from the side, and m having a hard 
pru klycupule oi involucre opening m fourvalves, 
and containing two or three three-cornered, 

I shai ply-pointed nuts, commonly called ‘mast’ 
The only species indigenous to England, and 
intioduecd into Scotland and Ireland, where it 
thrives veiy well, the Common Beech (F. x//l- 
vatira ), is a tall tree, with a stiaight, smooth 
tmnk, and huge head, densely foliaged, with 
ovate, glabrous, entire or obscurely toothed 
leaves, pale-green and ciliated along their mar¬ 
gin while young and tender, but becoming 
darker and tougher after early spring is ovei. 
It- is indigenous to most of the temperate parts 
of Europe, and often forms extensive woodlands, 
which perhaps attain their finest development 
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on the low hills of central Germany. It is now, 
and probably always has been, the chief wood¬ 
land tree on the long range of chalk hills forming 
the watershed of southern England, where the 
scattered remnants of the primeval woods occur 
as small blocks of high woods on the Chiltern, 
Cotswold, and other hill ranges in Bucks, Berks, 
Dorset, Hants, and Wilts, its finest growth being 
usually .attained in Bucks. In ancient times 
beecli-mast was, like the acorn crop, of great 
importance for the pannage of swine in the 
woodlands. It is still largely used for fattening 
pigs, but exclusive mast-feeding is apt to pro¬ 
duce garget. Although one of the most shade- 
enduring of our trees, it has never in England 
been cultivated largely as coppice, as other kinds 



iiccch stflvaftca) —Leaves ami Tnttmcm «*m < 

1, 2, Male tlovvei, H, Capsule, 4, Kim! 


of underwood (<>uk, ash, hazel, &c ) not only shoot 
more fieely fiom the stool, but have also always , 
been of greatei utility and value when small 
It was, however, one of the four otlici kinds of 
tiee (‘elm, ash, asp, or beech’) ordeied by the 
‘ Statute of Woods’, 1 543 (see Aiuu)iuciTLTUUE),to j 
be selected for storing as stamlaids in copses in ] 
default of oak. Thickly foliaged,it throws a dense J 
shade on the soil beneath it, so that below the | 
close canopy of highwoods few shrubs or glasses 
can thrive, and the ground is thickly carpeted 
with dead foliage, which foims good humus oi 
mould rich in })otash. (J i own i losely, it dev clops | 
a long, straight, columnar bole, with smooth, 
grey-green bark, and presents charming glade¬ 
like vistas between the stems, above which is 
borne a thick mass of foliage, equally beautiful 
in its summer verdure or in its autumn russet. 
Owing to its heavy shade and di ip, and its 
lateral expansion when growing isolated, it is 
a tree entirely unsuited to hedgerows; but in 
parks its massive expanse of beautiful foliage 
and its wide-spreading, umbrageous branches, 
reaching down to near the ground, make it 


highly ornamental. Close-clipped, it forms a 
good hedge for park or garden. 

Impregnated with creosote, its wood is largely 
used tor sleepers in France; but its timber con¬ 
tains more albuminoid matter than most of our 
other hardwoods, and it is therefore, though 
hard and solid (sp. gr. 1*01 green, 0*75 seasoned), 
more apt to be attacked by destructive insects 
and fungi, and to prove much less durable than 
these under ordinary conditions of use when 
exposed to the open air. And this is more 
especially the case if trees are summer-felled. 
Under water, however, it is durable for mill 
and sluice woik ; and it is also used for turnery, 
box-planes, and other tools, and for wheels and 
Cartwrights’ work. But its chief use is in the 
making of kitchen chans and bent-wood furni¬ 
ture, and a great industry m chair-making has 
for centuries been carried on in the beech tracts 
of the (hiltems, having its centre in and around 
High Wycombe (Bucks), though the local wood¬ 
lands have long failed to supply all the law 
mateiia) required, and this trade is now', un- 
foitunatelv, mainly dependent on imports of 
foieign wood 

On the Continent, whole its growth is of gieat 
importance for domestic fuel, beech only thrives 
well on a fan ly good and flesh sandy-loamy 01 
Innv soil, but m Britain its giovvth as a timhci 
uop is almost entireh confined to the chalk 
lulls, and, to a much iess extent, to othei dry 
ami often light soil; and it thiives well within 
the uillueme of sea air. The customary Bucks 
method of legenciatmg the lnghwoods that 
luive glown theie from time immemorial is 
casual lathei than systematic Partial clearances 
are made even 15 to 20 or 30 years, when 
maiketahle tnnbei is felled and removed to the 
extent the owner or agent considers desirable. 
Spontaneous regeneiatmn is then awaited from 
the hec< h-iiiast on the murienee of good seed 
production every 5 to 7 yeais (1900 and 1900 
gave good mast), and the whole is left to grow 
up till the next partial fall of mature timber 
is decided upon Whole the woodlands are 
sufficiently extensive better results might easily 
be obtained by soil-preparation in the winter 
befoie a good mast yeai (which can be foietold 
bv the thickening of the flow'd mg buds on the 
twigs), and by adopting the continental system 
of dividing the woods into (wav) five pel iodic 
blocks, vaiying from 0-20, 21-40, 41-60, 61-80, 
and 81-100 >cais of age, and commencing and 
continuing giadual fellings foi 20 years in the 
Oldest block till all the matine tnnbei was le- 
moved, and the young eiop averaged 0-20 — 10 
yeais of age. Natural regeneration of beech is 
piefei.ible to planting, as for the hist few years 
the young giovvth requites the shelter of the 
paient trees (or of other muses) against strong 
direct sunlight and hard frost Nuisery plants 
foi ornamental or other purposes can easilv be 
raised from seed by collecting the mast in 
autumn duimg dry weather, stonng it in a dry, 
cool, airy place, occasionally turning it over 
thiough winter, and sowing in spring. One 
pound contains about 2000 seeds, and may be 
expected to produce about 1000 to 1200 seed¬ 
lings. 
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Th 3 seedlings are sometimes liable to be largely 
attacked and destroyed by the fungous disease 
(see next article), but otherwise the beech has 
not much to sutler from pests, although stems 
are sometfries cankered by Nectria ditisnma, and 
white rot is caused by Fomes fomentarius ; while 
unong insects the larva* of the beetle Or chasten 
faqi , which mine in the leaves, and the felted 
scale (Crjfptocoecns fagi) on the bark, are in 
Britain the most dangerous enemies. The beech 
scale is now a very serious and destructive pest 
on ornamental and other trees m many parts of 
Britain, and trees badly attacked soon become 
inonbund. 

Among the several purely ornamental varie¬ 
ties of tins tree, the Copper Beech (F. s. atro- 
pvrymrea) is the chief It is largely cultivated 
in parks and gardens on account of its rich, 
dense, dark-red to purplish-brown foliage, 
which affords a very effective contrast to the 
ordinary green foliage of other trees. 

[j. n] 

Beech. —Parasitic Fungi. —Seedling 
.Disease Seedlings are killed off in large num- 
lx i rsly the I>ee< h Seedling Mildew (Phytophthora 
omnuuna), a relative of the Potato Mildew. 'Flu* 
disease may also aft.i< k seedlings of conifers and 
other tiees. The symptoms are dark blotches 
cn the leaves and stems, accompanied by a 
whitish mould The* plants may recover if 
vigorous, but the* disease is frecpiently epidemic 
and spleads rapidly fiom plant to plant Spoies 
,Tre given off, and in moist conditions the con¬ 
tents bleak ii)> into several smallei spoies with 
two whip-like hxomotoiy cilia, these swaim- 
spores swim in chops or films of water, and 
settling (low n gue off a shot t tube, which pieiees 
a loaf and infects the plant Aftei the seedlings 
«ue killed, tint k-w T alled icst mg-spoies or eggs 
«ue foi lin'd, and these can sm vive in the soil tor 
Several > eais 

Treatment — I hseased seedlings should f >e care¬ 
fully upiooted and burned At the same time, 
everything possible should be done to allow tree 
U'cess of an and sunshine , it is also advisable 

thm out the seedlings wheie crowded If 
the disease attacks a mil set \ bed seveieh, it 
should be given up for tiee seedlings and utilized 
.or some other crop, because the 1 esting-spoics 
will almost certainly infect seeds of trees sown 
there again 

The damping off of tree seedlings may also be 
caused by other fungi. A brown mould (Tenta- 
lozzat Nattufii), which attacks the stem just 
above the surface of the soil, is common in seed 
beds of beech, ash, sycamore, and coniteis (see 
Bine Seedling Disease) The common damp¬ 
ing off fungus (By tin uni) may also attack tree 
seedlings (see Punch). 

Steim Canker. —Young beech trees are fre¬ 
quently attacked by canker, due to the entrance 
of the Canker Fungus (Xectna dttisxima) into 
wounds, and much damage may be done. See 
Apple—Paras^ic Fungi. 

Wood Rot. —The large hoof-like or bracket- 
shaped fruit bodies of several species of Poly¬ 
pores are frecpiently seen oil beech, especially 
when the trees are old or have been broken by 
wind. The most common of these is the Tinder 


Fungus (Polyporus fomentarim i), so called because 
the soft spongy tissue inside the fruit bodies 
was used to catch the spark from the flint and 
steel of the old tinder-boxes. They are also 
familiar from their use as razor strops. These 
fruit bodies are a sign that wood rot is in pro¬ 
gress inside the stem, and in some districts 
much damage is caused. Wood rot may also 
result from attacks of certain mushroom fungi. 
These live first on dead wood or tree stools, but 
may find an entrance into living beech and 
other trees by wounds on the roots. See Bine 
—Parasitic Fungi. 

Treatment . — Trees showing fruit bodies of 
Polypores or mushroom fungi should be felled 



Polycom* hum atatuih on living Itwili (uftei jtliotuyi. t li 
by v Tubeuf) 

off, as the\ will deteiioiate more the longer they 
are left The application of tai to any wounds 
obsci ved on the 1 tiecs wull pi event the spor»*s of 
these* wood-lot fungi fiom gaining an entiance 

Green Wood — Dead beech timber fiequently 
assumes <» pec uliai gieenisli coloui thiemgh the 
action of fungi Sonic forms of this wood are 
very hard, and are valued for decoiative w T oik. 

Hoot Hot Like most other trees, beech may 
be* attacked by fungi which set up rotting of 
the toot In the plantation, root rot is probably 
a sign of defective drainage In the nursery, 
the trees should be dug out and burned with 
all the soil iound their loots, and the hole filled 
m wutli clean soil mixed with quicklime. 

[w\ a. s.] 

Beef. —Be ef is the flesh of oxen, heifers, 
cows, and bulls, the meat of the former two 
being looked upon as first-class or prime ac¬ 
cording to quality, wdiile the meat of the latter 
two is classed as second and third-rate, de¬ 
pending on whether the animals had been well 
fed, and on their age* The lean or muscular 
tissue of young animals should l>e of a pale-red 
colour, and as the animal becomes older the 
meat gets brighter red, while in old age it gets 
a darker red. In the tissue of the limbs there 
is, except m very well-nourished annuals, rarely 
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any intermuscular fat, while in other parts of 
the body, especially in the so-called ‘roasting 
parts there is so much intermuscular fat that 
prime roast beef presents a maibled appearance. 
On section the consistence should be firm yet 
elastic, and not doughy. There should be a 
fair amount of natural moisture in it, but not 
too much, as an excess will indicate either some 
dropsical disease or that the meat is fnnu a 
frozen carcass which is undergoing the process 
of thawing out The grain <>f beef should be fine, 
though tins varies in the different pails of the 
body, being finest in the so-called ‘undercut 7 or 
psoras muscles, and coarser in the neck, breast, 
or brisket, and lower parts of the limbs , but age 
and sex must also be considered, the giain of 
old and badly-fed animals being much to,user. 
Tins is specially seen in old bulls, where the 
giam is sometimes so coarse as to lesemble that 
of hoi'ie flesh. The fat, or adipose tissue, of 
beef \aries in colout, being whitish, biscuit or 
straw colomed, and even yellow*, depending on 
tlit* age, health, and bleed of the annual The 
yellow coloui is seen m breeds sut li as Guern¬ 
sey s, Jerseys, and occasionally in home - fed 
cattle, but the coloui may be tine to disease m 
the annual, as in the flesh of oxen th.it li«t\c 
suffered from jaundice, iedv.itei, «!x< Good 
beef should have a pleasant smell, and on ex- j 
posuie to a sti ong heat should give* out a sa vouiy 
odoui Hull beef generally shows little* sub¬ 
cutaneous or intei must nlai fat, the muse ulai 
tissue being ext eptionalJy well developed On 
the other hand, tin* meat of well-fed tows is . 
<|infe the opposite, theic being a gi eat iiji rease 
<it the fat or adipose tissue with only a model ate 
mu lease of the museulai tissue, the subcutaneous 
and peinennl or sublunib.ii fat being veiy 
plentiful 

As a veiy gieat percentage of beef sold in 
butt hers* shops at the present time is imported 
fioni foreign countues, foi the benefit of the 
puiehaser a brief description of how to dis¬ 
tinguish lmpoited meat may be useful, but it 
must be borne m mind that in many cases it. 
will take an expeit to decide the diflereme 
Fiozen meat may be detected when it has lately 
come out of the refrigerator or ice-box, moie 
especially if the atmosphere is warm, by pass¬ 
ing the hand over tlu* carcass, when it will fool 
damp, and may even be wet. On section the 
meat is stiff'and inelastic, shows the piesence of 
ice m it, and soon takes on a glistening appear¬ 
ance, due to the moisture exuding from it, thus 
causing the surface of the section to feel smooth, 
slippei y, and wet. This condition lasts for some 
time, depending on the tempeiature of the shop 
or place m which the meat is hanging, and if 
the temperature be high the moistuie may 
almost lun out of the meat. Glad ually the 
museular tissue assumes a bright-red appear¬ 
ance, changing later to a dull daik colour, gets 
doughy and inelastic, also feels sticky, and pits 
on pleasure. Later it becomes still flarkei, and 
may even be unsightly-looking, though decom¬ 
position has not yet set in. The fat on section 
at first appears firm and white in colour, but 
gradually gets stained a pinkish red, due to the 
colouring matter (haemoglobin) exuding along 
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with the moisture from the muscular tissue and 
running over it, while it pits oil pressure and 
has a tallowy feeling. 

Chilled meat has somewhat similar characters 
to that of frozen meat, but in a much less de¬ 
gree, as it has not been subjected to so low a 
temperatuie. Theiefoie not so much moisture 
J exudes from it, and lienee there is less colour¬ 
ing matter, also less staining of the fat. In¬ 
deed, in the best class of chilled meat, kept 
dean and carefully handled, also where care is 
taken so that the change from the refrigerator 
into a high temperature is not too i.ipid, that is 
to say, where the thawing out is done by slowly 
j me leasing the temperature ot the place in 
I which the meat is kept, only an expert can tell 
I the difleienco between it and home-killed meat 
! that the butdier has kept in Ins ice-box during 
I sumiuei weatfiei The fat of dulled meat on sec- 
1 tion has.i moit gioasy feeling than that of frozen 
meat-, though not so much so as that of home- 
killed meat, and a not k cable feature of dulled 
meat is that it- resists decomposition for a eou- 
sidciable turn* Fbi that reason, and the fact 
that being kept for some time it eats tender, it 
sometimes dm nig summer weather commands 
as good a urne .is home-killed meat. 

Defrosted meal is frozen meat wludi has gone 
thiough a special piooess of t-hawnug out. The 
t .11 cusses of mutton 01 quartcis of bed an* put 
into specially fitted diambeis, the teinperutme 
of winch is giadually nused by means of steam 
pipes laid along the bottom of the < handier, 
w'lnle the moisture exuding lioin the t arc asses is 
(.lined away by being collected on toils of pipes 
containing ammonia, fitted up tin* suit's of the 
thambei. Thus the can asses, being subjet ted to 
veiy gradually m< 1 easing tempej.iLiue, ait* at 
last hiought. up to lieui that o 4 tin* external air, 
say between 30 and (>0‘ F , the lesult being that, 

' on ex posuie in tin* mui ket 01 shop, the waim 
j atmosphcic does not condense oa them, the ice 
j being .ill out of them On section tlu* tissues 
, art* neuier in appearance to that of home-killed 
I meat, though some cxpeits aie of opinion that 
j they an* somewhat like* as if they had been 
paitly tooked This is denied by otlieis An 
[ impoitant feature is that there is almost no 
staining of the fat, the gradual witluhawal of 
moistuic evidently not bunging mu the coloui- 
ing mat-tei Dining 1907 the iinjnovement was 
tried of steiihzing t-lu* air of refrigerating 
I chambers in which meat is brought fi mn abroad. 

| By this means it is hoped the growth of fungi, 

1 often seen on unpoited meat and iciuleung it. 
i unsaleable, will be prevented; and thus meat 
coming long distances, as from the Argentine, 

! will ailive flee from this objection. Not. ony 
j so, but to tiy and prevent this tlieie has been 
a tendency to keep the temperature of the re- 
frigeiators veiy low Thus the meat got a lot of 
ice in it, and m that way its value was ieduced. 
By tins new process the difficulty would be 
overt oint*, the meat being carried in a tem pel a- 
ture never using above .34° F. oi below 29° F, 
the mean being about 31*5° F. The following 
experiment may help to show the effect of this 
treatment. A quurtei of beef w'as put into a 
refrigerator on the 13th day of November, 1907, 

22 
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and kept, under the new process, at a uniform 
temperature of 31 1 F. for two months. When 
taken out, the meat, on being cut, showed 
that it retained its brightness of colour and 
juicy freshness, while the flavour on cooking 
was excellent. Should this be the result m the 
case of seaborne cargoes, we are on the eve of 
a revolution in the importation of meat. (The 
patentees are the Universal Sterilization Co., 
Ltd., New Bridge Street, London, E.C.) Thus 



Fig 1 —Diagram showing London Method of Cutting up aide 
of (JaieahH of Bulloch (hj 1 D Young, London) 

1, Shin 2, Clod and sticking piece 3, Bach libs 4, Top 
riba 6, Briskets tl, toie nb oi wing lib T, Sirloin 8, 
Flank 9, Hump 10, Aitchbone 11, Buttock (including 
top side and silvei side) 1J, Thick flank 1.1, Leg 

the British farmer will have keener competition 
to meet instead of less 

The cutting up of caicasscs of beef into joints 
i.. difficult to explain, as the butchers m Eng¬ 
land, Scotland, and Ireland have each their own 
methods, and even within a ladms of r»() miles 
or less, different methods air adopted and dif¬ 
ferent names given to the various joints How¬ 
ever, the accompanying diagrams show the 
London (English) method, Glasgow (Scottish) 
method, and Dublin (Irish) method 

r* d. y ] 

Some Mkthods of Picks Kit vi no Beef.— In 
the curing of beef and other meats on the 
farm, a room reserved for the purpose and a 
few simple appliances are desnable. The room 


should be clean, cool, and dark. Cleanliness is 
imperative, and coolness and darkness obviate 
danger from flies. An underground chamber is 
best if not too damp and if well ventilated, a 
still atmosphere being fatal to curing. It will 
be found useful to have an elevated curing plat¬ 
form along one side of the room, 3 ft. wide and 
2 ft. from the giound, upon which certain meats 
can be cured in a dry state. 

A row of tanks on the opposite side of the 



Fig 2 - Diagram showing (IlaRgovv Method of Cut ting up side 
of (.'illcuss of Bullock (l)j A Hjncl, (lliisgow) 

1, Foie hough 2, (Jullel 8, Shoulder 4, Thick runnel 
5, Thin lunitci f> Bnaket 7, Dili nil oi Scotch ioa»t 
8, Sitlom oi English cut U, Flank in, Topes eve 11. 
Flesh} end or beef-tea meat 12, Jtound or lump 13, Hind 
hough 

room is also necessary, or an oak pickling tub 
can be substituted at less cost A still cheaper 
plan would be to use half bands, and provided 
they are perfectly clean there is no reason why 
success in eui mg may not be attained with them 
as well as m oak pickling tubs 

It is also necessary to have an instrument for 
testing the pickle. The old-fashioned way was 
to make the pickle strong enough to float a 
potato or a pig's foot, but that is a very casual 
way of arriving at the density of any liquid. 
Hence a salinometer has been devised, which 
is a simple instrument by which the exact den¬ 
sity of any cuiing pickle can be ascertained at 
once. 
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Another appliance which will be found of 
great service is a piclcle pump. A convenient 
form for small users is in the shape of a hand 
syringe, and by this instrument the pickle is 
forced into meat at will. 

For handling the meat in a cleanly way it is 
necessary to have a meat trough, which is made 
of iron, and which is enamelled white on the 
inside. Such a trough is useful m many ways, 
and it can always, without any great trouble, be 



Fig 3 Diagram showing Dublin Method of Cutting up side 
of ('iiitabb of Itulloek (by Ml (•oogehun, Dublin) 

1, Leg 2, Round 3 Lap 4. Tail end f>, Side < ut. 
6. Chump or jump 7, Centie sirloin 8, Point of sirloin 
or wmg iib 1), Fine nils 10, Blade nbs 11, Plate ribs 
12, Musket 13 Chuck 14, Sliouldci lf>, Shank 10, Scrap 
17, Sticking pie< e 

kept peifeetlv clean owing to its enamelled sui- 
face. 

With these few appliances, and, of course, the 
various aceessoiies in the way of knives, a good 
saw, a choppei, and a good steel, the curing 
house on the farm may be reckoned to be com¬ 
plete. 

Theio aie two ways of curing, the dry and tin* 
wet cure. 

The dry curing of such articles as pork, hams, 
bacon, and beef briskets is conducted in tlie fol¬ 
lowing w r av:— 

In the first place a pickle has to be prepared, 
as in thick sections of meat it is necessary to 


thoroughly charge the muscles with the curing 
pickle. 

To prepare the pickle referred to, take the 
following ingredients.— 

55 lb. salt, 

5 lb. pure cane sugar, 

5 lb saltpetre, 

5 lb. dry antiseptic or any other boron 
preservative. 

Make the whole up to 20 gal. with clean 
fresh w’ator. Boil this mixture, stirring the 
while, and remove from the surface anv scum 
which may be there. The boiling may be con¬ 
ducted in the ordinary farm coppei When the 
liquid seems to be fairly clean, remove it into 
a cle.i,n barrel, and allow it to settle and cool 
to the same temperature as the surrounding 
atmosphere This pickle should test 100° on the 
salinometer alieady referred to, and is the cur¬ 
ing puklu which is used throughout the various 
piocesscs It is sometimes considered desirable 
to add such ingredients as Jamaica pepper, cori¬ 
ander seeds, jumper berries, laurel leaves, and 
similar vegetable fla\ouring substances. The 
addition of these, however, is purely a matter of 
taste. 

Prepare the platform for dry curing by placing 
over it a layer of salt, and on top of this the 
sections of meat oi poll may In* placed First 
of all, pioceed to inject die pickle, in many places 
by means of the hand syringe referred to; 
sprinkle o\ei the cut sui faces with a light layer 
of an equal mixture of saltpetre and dry anti¬ 
septic oi some otliei boion preservative, and on 
top of this put a thick layer of salt. The pro¬ 
cess of tilling begins immediately, and consists 
in a slight decomposition of the meat, which 
impai Is an agreeable flavour to it. The decom¬ 
position is ailested by the piescrvative that is 
used, and m this w r ay the meat is rendered 
proof against immediate decay. Jn the curing 
process, however, a solution of salt and other 
preset vatives displaces a ceitam proportion of 
the meat juices, and in that way really destroys 
the value of the meat Tins displacement, varies 
in dillercnt kinds of meat, ana m the case of 
pork amounts to 40 per cent of the meat juiies 
present Cured meat, however, is an article 
which is always m demand, and tlieie does not 
seem any way, in the piescnt state of our know¬ 
ledge, of preventing tins heavy loss 

The pickle winch runs away fiom the meat 
consists of a solution of salt in the meat juices, 
and is sometimes used, after being boiled, for 
ruling meat by the wet process. It is, however, 
liable to very quick decomposition. The dry 
curing may be continued for two or three weeks, 
that is to say, until the salt has pel moated into 
the tissues of the meat throughout. 

Bacon or othei meats wind) are to be kept 
fora period running into months requite to be 
more heavily salted, that is to say, they must 
be left in dry salt from three to foui weeks 
accoidmg to size, and until they are thoroughly 
saturated with the curing solution. 

When the process is judged to be complete, 
the meat may be taken out and washed in a 
solution consisting of cold water, to which a 
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little dry antiseptic (1 percent) has been added. 
The meat may then be hung up m a kitchen or 
any other dry place to dry, and will then be 
ready for use. 

The curing of meat by the wet process con¬ 
sists in utilizing the pickle described above, 
fiist of all, by injecting it into the tissues of 
the meat, and secondly hy immeising the meat 
in it. The process consists in first of all pump¬ 
ing the meat all over with the curing pickle, 
and then throwing the meat into the pickling 
tanks or tubs, which are partly filled with the 
cool pickle, testing about 100’ as already in¬ 
dicated The meat is weighted down in this 
pickle hy means of hoaids upon which heavy 
stones are laid, so as to keep the meat always 
under the level of the suifaee 

The same remaiks apply to the length of time 
for cui mg m the wet way as in the diy way, 
and if mild-cured meat is wanted, fourteen days 
is looked upon as being the eoneet period for | 
cine. If, however, the meat or poik is required 
foi keeping a lengthy peiiod, it, must he left m 
the runng pickle, for at least double tie* peiiod 
of immersion required in the case of mild-euied 
meat When the meat is withdrawn it, is wiped 
dry and hung up as before, and when fanly dry 
it will be iearly for use. 

Rounds of beef, such as art* sold as corned 
beef, are produced by adding to one of the tubs 
which contains the* standaid pickle sonic 1 black 
peppei corns and conandcr seeds Lai go louncls 
of beef, however, leqimo a considerable amount 
of ruling, which must be left as a matter of 
judgment to the opeiatoi 

A very good rule to follow m the eining of 
all merits is to keep the merit m pickle oi m diy 
Halt, for one clear dav fen eveiy pound weight 
of meat concerned, this will give* a mild-< mod 
meat If, however, tin* merit has to be kept a 
long time, it, should be euied foi two days foi 
eveiy pound of merit 

The smoking <>t herd is earned out as follows 
The merits aie usually drierl by hanging them 
up m a dry room or kitchen fiist, until the excess 
of moistme is evapointed, aftei that the*y may 
be placed m the smoke* stove, where they aie 
subjected to smoke arising fiom smouldering 
haidwood sawdust Oak oi befell sawdust is j 
best for the smoke pioeess, and sawdust such | 
as that from pitch-pine wood must be carefully j 
avoided, eiwing to the excess of icsin which is j 
present. (-Jenerally speaking, two to three days j 
are necessary for imparting the smoky flavour 
to merit. 

Theie are* several variations of the* process of 
preserving, sucli as the prepaimg of pressed 
oi braised beef oi hnsk<*ts, which, after being 
honed and cured, are* cooked, and pie*ssed m 
it brisket press. The meat is covered with a 
glaze or jelly. This is allowed to harden, and 
the merit is then sliced and ready for con¬ 
sumption. 

Corned beef is produced in the same way as 
other cured meats; that is to say, it is cuied m 
a recognized pickle. It is, however, desiiable, 
if the meat is intended for canning, that it 
shoulel be cured feu* a piniongeel period, after 
which it is cooked until it is soft m the textuie, 


and is then packed in 1, 2, 4, 6, and 14 lb. 
tins, which are hermetically sealed, and which 
are kept at a temperature of about 240° F. 
for about forty minutes, so as to destroy any 
spores which may be present. See also arts. 
(’hilled Beef, Cold Storage, Frozen Bkef, 
Carcass, &c [l. m. d.J 

Beef, Chemistry of. — The table on 
). 101 repiesents the most recent analyses of 
>eef and veal, as well as the most detailed 
accounts of the different substances. 

Beef, Statistics of.— The production 
and consumption of beef within the United 
Kingdom have been often the subject of statisti- 
1 cal investigation. Before 1866 the extent of our 
herds w'as a matter of very uncertain estimate. 
Since that date the numbers of the cattle main- 
j tamed on the farms of this country have been 
ascertained annually From that figuie the 
native production of beef has been deduced hy 
several enqumes The linpoits of beef fiom 
abroad are the subject of exact yearly account, 
and estimating the weight of the supply winch 
reaches our shores ‘on the hoof’ or in the 
shape of live cattle, the total weight available 
for the consumption of our population is ascer¬ 
tainable. By Ln the most exhaustive enquiry 
into these matters was that conducted into the 
question of meat supply generally hy the Royal 
Statistical Society m 1903-1 its conclusions 
may be thus accepted as representing approxi¬ 
mately the facts of the ease. More than a 
million tons annually of beef and veal was then 
suggested as consumed yeailyby our distinct¬ 
ive! \ beef-eating population, less than two-thuds 
of the whole being produced at home, and moie 
than onc-tlmd imported annually. Bel head of 
the inhabitants of all ages and giadcs, on the 
avenge of the five years 181)9-1603, these esti¬ 
mates supplied some f>7 lb pel annum, wheieof 
36 lh was native pioduce and 21 ll> laised 
alnoad At the piesent (lay theie has been 
some slight extension ol our heidsof beef cattle, 
fiom 1 1,361,000 head on the average of the years 
above mentioned to 11,628,000 head in 1907. 
Tins means that the home supply may he about 
2^ pel cent gieatei The population lias, how¬ 
ever, glown still fastei, i(Milling 44,100,000 
poisons m 1907, or (>-| pel cent above the older 
l ,i vel, while the imported beef has increased 
moie rapidly still, and in place of the 360,000 
tons of beef landed alive oi dead, quoted in the 
committees icpoit, we have received 454,000 
tons in the yoai 1907. This is an met case of 
26 per cent It follows that the people of the 
(Tinted Kingdom, not w it list-finding their growth 
m number, have to-day' a lathei larger ration 
of beef than before, or 58 lh per head, of winch 
more than 23 lh a head is supplied from other 
lands, and roughly about 35 lb furnished from 
oiu home stock. 

The changes which have taken place in our 
consumption of beet, and m the character and 
souices of our seaborne supplies, are woi th atten¬ 
tion. In the earlier days of our agricultural 
statistics, 1867-9, w r ith a population of some 
30,700,000, and a home stock of 9,000,000 cattle, 
the beef impoits weie only 55,000 tons, where¬ 
of nearly foui-fifths, or 78 per cent, came as live 
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animals. To-day, with some 13,400,000 more 
mouths to fill, our larger herds of over 11,600,000 
head require to he supplemented by imports 
more than eight times as large, but only one- 
third of this quantity now comes alive. Over 
3(X),000 tons of the whole 4f)4,(XX) tons of beef 
reach us in the chilled, frozen, or preserved 
form, which has proved the most economical 
mode of trade, and that fiaught with least 
danger to our own herds Again, it is well to 
observe that the source of our* seaborne sup¬ 
plies has entirely altered To 1866 oui whole 
importation of live cattle came from Europe; 
now the United States, and m a minor degree 
Canada, alone maintain this trade, for the small 
quota we receive from the Channel Islands is 
notpnmaiib foi beef Although ther e has been 
some ieduction lately, neatly three-fourths of 
the animals reaching us ‘on the hoof' still come 
from the United States The transatlantic 
predominance is very neaily as pronounced m 
the case of beef slaughtered on the* other side*, 
although here South Ameriea has <hallt*ngcd, 
and m tin* last two ye*ars has eve*n beaten, 
North America as a source of supply. Argen¬ 
tina alone* c*ontnhiitc*d neaily 17 per < e*nt of the* 
frozen or chilled supplies y\!iuh ie*u<!ie*d us in 
1606, and about 45 pe*i ec*nt m 1607, while the* 
United States sent 16 pc*i cent m 1606 and 
oyer 41 per cent m 1607 The Australasian 
supply of beef, mainly from New Zealand, was 
relatively small, but it is a distim tl> increas¬ 
ing trade*, estimated at over 5 pe*i cent m 1606, 
and not far short of 6 pel cent m 1007. 

With these 4 great changes in our souices of 
supply, it is interesting to observe tin* course* 
of prices of be*e*f m this eouiit.iy No general 
tables giving tin* average values at various 
markets aie lieie a\ailable, as m the ease of 
the corn returns from numerous towns m 
England and Wales, fiom which the official 
average puces of grain are* computed, although 
of late* years a iieyv senes of records have* been 
compiled by the* reporters of the* Board of Agri¬ 
culture The*se* may enable our suevessors to 
have eventually a continuous and comparative 
quotation. In default of earlier data the returns 
from time to time laid hcfoie Parliament quote 
prices at the Metropolitan market of London, 
which e*an be carried back to 1820, as a range 
of values up to 18-10, and in four separate grades 
of quality thereafter lip to 1885. A more* or 
less regular series of quotations fiom that date* 
aj)jH*ar in the Annual Bet urns of tire* Boaid <»f 
Agriculture, Uonsiilting these authorities, the 
earliest c] notation of 3a 4e/. to 4.s Hd pe*r 8-Ib 
stone, m London m 18:20, seems to have declined 
to 2a to 3x. only in 1822, using again to -4 a. to 
5x. 4e/. m 1827. Between 1828 and 1836 the* 
minimum limit recorded seems to have been 
3s. 2<7, while the maximum limit never ex¬ 
ceeded 4a. 8 d. foi* ‘superior beasts’. A period 
of lower values followed, inferior giades of beef 
standing only five times above 3.s, and once 
receding to 2.?. 5je/ in 1852, while the highest class 
of meat ejuoted (Se*ots) one*e r each eel 4.s* 7 hi. and 
once 4.<. 8 d. per lb, but usually langed lower. 
By 1871 the lower-grade piie*es had recovered to 
3*. llicf, and the upper level reached 5a* &hl. 


With 1873, in harmony with the general rise 
of prices, those of beef were carried to a figure 
just beyond 6a. per 8 lb. at the upper end of the 
scale, and over 4a. m lower grades. Between 
that period and 1885 the lower quotations 
never went below that figure, but the higher 
limit of values is shown as declining from 6.v. 
to 5a. 9 d. Thereafter to the end of the cen¬ 
tury a visible deed me was recorded, a price of no 
more than 2a. 4e/. per 8 lb. appearing frequently 
at this market for beef of inferior quality, and 
the quinquennial maxima of the Board of Agri¬ 
culture ejnotations averaging only 4a. 9 d. for 
1886-90, 4a. 8c7. over 1891-5, and 4a. ( hi . over 
1896-1900. The next five years exhibited a 
ree'overy, the quinejuennial average for 1901-5 
appealing as 2a. 9r/. m the inferior class of beef 
ami 4a 8 e/ m the higher grades, values winch 
yyeie about those curient in 1906. 

The course of prices to consumers of beef can 
baldly be taken to be shown by the above 
rounds of the values of the* piocluc*e of British 
stock, although m the* lowei grade's the competi¬ 
tion of the* recently augmented imports is very 
e*lcar. Until the last cpiartor of the* nineteenth 
century imports of foreign meat we*re* not per¬ 
haps appreciable in volume*, blit thereafter the 
e lieaponing which followed then growth is con¬ 
clusively show'll by the separate tables of the 
values of foreign meat given from the Customs 
records Every imported hundredweight e>f 
foreign beef m the five years 1876-80 showed 
a value of 53a Ad This quotation fell by 1894 
to 40a. pe*r cwt Prom 1896 to the c lose of the 
century the*, average was 38.s (hi , while* in 1904 
only 37a. ^d. was recorded, and by 1906 this had 
fallen to 35a. 5 d. If calculated in 8-lb. stones, 
like the*. London quotations for* native beef, these 
values would represent a fall m tins class of beef 
from 3a. 10cf to 2a. 6 ei. in thirty ye*ar s. [p u. c.] 

Beehives. — It is of the greatest impor¬ 
tance that in beginning beekeeping a proper 
hive should be selected Bees will build combs 
and store honey and rear brood in almost any 
kind of line or box Their onginal habitat was 
piobably in the tiunk of a bollowed-out tree, 
oi m liedes of re>e*ks, yvitli the combs depending 
from the* roof of the cavity, thus avoiding the 
damp that might gather at the bottom from m- 
dnven rain or mist o»* fog. JIe*iu;c the almost 
inve*teiate habit of bees lmilling upwards, and 
then gieat aversion to ‘climb down’. Where 
no other place oflors, they will enter a chink 
in a w'all, or a hole in a roof, and make a hive 
of the dry interior Except for experiments or 
for* a curiosity, the* standard hive of the* British 
Bee-keepers’ Association, the bar-frame hive, is 
to be recommended The central idea of this 
hive is the movable bar-frame holding each 
e omb, by means of which the contents and con¬ 
dition of the* hive are at all times accessible to 
inspection. Tn this way alone is it possible to 
manage bees for the highest honey production, 
and to ensure the health and prosperity of each 
colony. This is so obvious now, and for such a 
variety of reasons, that it seems uncalled-for to 
enlarge further on the subject. 

Assuming that the bar-frame is the best type 
of hive for ordinary purposes, the next point is 
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ret an up-to-date hive of this sort, for great 
unices have been made since the first intro- 
•timi of this hive by Huber and Langstroth. 
esc improvements had two objects in view: 
the making of a hive suitable to the instincts 
J proclivities of the honey bee; (2) the de- 
abihty of procuring the largest surplus of 
ic comb honey for use and sale. The best 
ves now m the market leave little to be de- 
*ed in these respects It is hardly necessary 
describe the sizes and distribution of the 
mponent parts of a good bar-frame hive. Few 
>uld flunk now of making their own hives, 
cept professional npiaiiaus and apphance- 
akeis, foi the work has been brought to great 
■rfection and standardized by the makeis, so 
at ln\es can be best and most cheaply ob- 
med fiom them If any handy man should, 
rwever, wish to make luves, it is bettor to 
,’ocure one of the best in the maiket as a 
it tern, and copy fiom it, than to attempt to 
mid a line from disruptions and diagrams 
he following aie a few of the leading hives in 
tie mai ket, ea( li of them hav mg jiomts of advan- 
igeofitsown the (’owan hive, the YV.P> <' hive, 
he Neighbour, the Abbot, the Lee, the Howard, 
he Baldwin, the Meadows, the Redshuvv, and 
►theis tf o numerous to mention Thrie aie also 
i number of American ‘ Ik k-ueation ’ lines of 
peat merit. It will be sufheient here to give 
t few practical suggestions m the selection 01 
making of a love (1) All hives and applmines 
dmuld he of the standard size of the British 
IVekeepeis 5 Association, thus faulitatmg mtei- 
diangc in the apiaiy oi between neighbours 
(2) All outside woodwoik of the hives should 
be of sound yellow pine, as flee fiom knots aH 
possible, and dovetailed or se< uidy nailed at 
all the joints. Hives should he bought unpainted, 
and examined caiefully before painting, a bit 
of putty or a Ik k of paint can be made to hide a 
multitude of sms (3) All hives should lie on the 
storifying principle—that is, it should he possible 
to build up three oi four stories on the body- 
box by means of lifts (boxes foi fi allies oi 
sections) with plinths, the suiplus honey being 
stoied m these lifts, either in shallow flames oi 
m crates of sections (i.c homy boxes) (i) It is 
desirable that, as far as possible, the different 
paits of the hive should be separable, in ordei 
to facilitate < leaning, &<\ (f») Every hive should 
have a good-sized aligliting-hoard, leaching 
almost to the ground, with a loof poich above 
it; entrances ca]>able of being enlarged and 
contracted by shutters, and a roof substantial 
\ct capable of being easily lifted ofl and on 
(0) The interior of the hive must be thoroughly 
wind and water tight. Bees cannot stand damp 
It should not be too high above the ground. 

A hai frame may be made ready for a swarm 
of bees as follows The frames are filled with 
comb foundation (strong sheets of wax with the 
lmpiint of the base of bee cells upon both sides 
of them), and two division boards to put one 
at each end of the row of waxed frames to keep 
all comfortable and in place Tt will l>c noticed 
that the wooden dummy (division board) next 
the entrance lias a slot to allow the bees to 
pass under it into the hive. On the top of the 


frames, which are properly spaced by metal 
ends or wooden lugs, is placed one thickness of 
ticking or American cloth, and above that two 
or three pieces of old flannel or drugget to keep 
warm and cosy. These coverings are termed 
bee (juiIts. A good ‘smoker 7 is then got ready, 
filled with a little brown paper or dried cotton 
rag, and set alight. The bee veil is then ad¬ 
justed, and the hands may he rubbed with 
apifuge, hut it is unnecessary to put on gloves. 
All doois and enhances should be wide open. 
Theoperatoi may then proceed to hive the bees, 
as described in next article. Next day the 
enhances may he contracted, and then allowed 
to stand for eight or ten days. If the weather 
be good and homy < oinmg in fndv, they will 
then have diawn out the wax foundation into 
legulai <onibs, and m a great measure, have 
tilled them with eggs, blood, homy, and pollen. 

It mav now be lequned to put. on supeis, that 
is chambers to p.ithci suiplus homy, the body- 
box and flames being sev eidy let alone for blood 
raising, storing bee food, <$,< It, is well to have, 
a lilt that neatlv telescopes ovei the body box 
when the lid is i(‘moved. This lift may contain 
eithci a ciate of shallow frames <>i of 1 11) se< - 
turns fitted with super foundation (that is, vciy 
thin wax sheets stamped, as before cxjrlaincd). 
The (omli foundation and the supei foundation 
an fastened into the frames and sections in 
various ways — sometimes by a little melted wax 
oi glue into a giooye made for the puipo.se. at 
othei times by a sj>ht m the frame oi section, 
into wlmh tin* sheets of wax are insetted, and 
then the sides of the split are < losely jnessedand 
held together by a tat k oi a metal end For 
secunty in travelling oi in veiy waun weather, 
lnood tombs may be wne It is of gieat impor¬ 
tance that the sheets hang even and at equal dis- 
taneesfrom each othei. The various hive-makers 
already mentioned, and others, have invented 
special shallow' frames and section crates, each 
of w'hith has a paiticular feature of its own, and 
the young beekeeper is .it 1 vised to see and care¬ 
fully examine these models All being ready, 
the bees aie subdued and the quilts iemoved, 
as explained m next ai tide. The combs should 
be w'dl draw'll out, filled uj), and sealed, and 
jKirtn ulai notice should be taken that there* are 
sealed honey cells on the top of the bai-flames. 
This being so, a queen and diono excluder is 
put on (a eonti ivanee to keej) out the last- 
mentioned bees hut allow the fiee jiassage of 
workci bees to the supeis above) ovei the top of 
the bai-fi.lines The <late or supei with shallow 
flames or 1-lb set lions is then pla< ed evenly 
on top of fiames The quilts that wei e foi inei ly 
over the frames in the bodj -box aie replaced on 
the top of the supei. Bound the juration of 
the body-box and super, waste doth or paper is 
caicfully packed, the cover is replaced, and the 
hive is then left alone for another week or so. 

Jt may then be seen how they are filling the 
super, and if mole room is necessary another 
supei is placed o\ei the fiames, and the filled 
or half-filled super put on the top of it to seal 
and finish off. Tins may be repeated as often 
as necessary m a good season, great care, being 
taken by {racking to keep the supers warm, else 
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tilt* bees will not work in them, hut mass tliem- 
sehes in the comfortable body-box. Bees as 
a rule readily enter crates of shallow fiallies, 
but they only woik well in sections under high 
pressure. It is therefore sometimes necessary 
to contract the si/e of the brood nest below 
by taking out all frames in which theie is no 
blood, brushing nil the bees in flout of the hive, 
and bunging the division boards closei together. 
This foices them up into the seetioi s above, but 
may lead to swai mmg unless propel picoalitions 
aie taken Another way to hue them into the 
section crate is to place a few tilled sections in 
it along wltli the empty ones Theie aie many 
othei little (le\K es for honey production, to lie 
learned only by intelligent expel lenee When- 
evei crates me well filled and sealed, then con¬ 
tents should he removed to the honey loom, .it 
some distance*, as it is sure to gi\c use to tight - 
lug and rol»hmg, if loose* honey is Jett any whole 
within re mi h ot the* hees Theie is a method of 
getting laige cjuantities of mil honey bv means 
of the extinct.>i When there is a gieat llow, 
the sealed combs (sometimes tin* unsealed ones 
too) aie taken oi.tof the lines- tlie sin face seal¬ 
ing of both sides paled oil with an uncapping 
knife* the (onibs lived fiimh in the* extiai ten 
and whuleel louncl .it a gie.it speed, W'heioln 
the honey (hy the < c*nti lfugal motion) is thiown 
out of tin* combs, c ollccfed at the bottom of the 
cxtiac toi, and 1 un oil b\ ata]itheic* 'flic* combs 
can be returned at nightfall t<> be infilled It. 
is not advisable toattenqit t<» leal n this by men* 
book cles< i iption, 01 f.uluic and loss will be tin* 
lestilt It ieejmrc.su know lodge ot I he* i ljienoss 
of honev beloie extiactum, ot liow r to matine 
umipe honey altei exti.ution, and of how to 
sepal ate the watei v honey iiom tin thuk, and 
hltei out all unpmities These diflei»*nt points 
can onl\ be tiul\ le.u m*d at tin* bauds of an 
e\pc*it, in the apiai \ itself The* same* iem.uk 
applies to the extraction of hcuthci and othei 
\ cry tine k honev s |>y r means of a pi < ss oi stramei 
(Ion the lemoving of bees fiom filled eiates see 
A/nfin/e) Foi the desjutih of skejis, boxes, 
and bm-frame linos loiitaming live bees in 
swarms or stocks, bv van, imlwav, in stcamel, 
to a purchaser oi to the heathei, some* expen- 
eiucd hand should be consulted Many tinge 
dies and disasters, some of them fatal both to 
man and beast, hav e n< i ui led tin ougli the esi ape* 
of hi*c*s oi overtm mug of beehives in tiansit. fnmi 
one place t<> anothei Tough cn wned i*omhs 
and plenty of ventilation aie a s no' <jna non t<> 
the safe movement of stoiks of hees 

[u MV] 

Bees and Beekeeping. Tlu* study of 
Bees m general and the management of the hive 
bee aie full of the most absoibing interest 
The hive bee* belongs to a lace of nisei ts of 
w’liu h th<* vvasj) and the humble lire aie mem¬ 
bers, and it liiiiv be lejnt'sent ditleivnt stages 
of jjiogiess and civilization The wasp, beauti¬ 
ful and nimble as b<* is, lvjn csents the b.irbai i.m 
or solitary stage—his hand against every man 
and every man’s hand against lnm; who has fai 
more delight m plundering than in winking; 
who is not particular about what lie eats, par¬ 
taking alike with gusto the sweetest honey and 


the most putrid animal matter, and who is so 
haidy that he can work in all weathers, and so 
tough that it takes a strong blow to stun him. 
The humble bee, big, honest, droning fellow', 
represents the clan stage, with its chieftains, 
its small families, and its headquarters in fast 
places The hive bee represents up-to-date 
tw’entieth-century civilization, with its teeming 
populations, its iinitialization of authority, its 
division of labour, and its perfect example of 
the utilitarian system of moials. The line bee 
belongs to tin* family of insects termed Apidic, 
and has for bi othei s the mason bee, the car- 
pentei bee, and others Its own technical name 
is J jnx mHhfira oi liouey bee. Theie aie a 
gieat many varieties of the honey bee, such as 
the Bntish black bee, the (.'ainiolan lightei- 
banded bee, the vellovv Ligm tail bee, the Sy nan, 
Palestinian, Tunisian, «Sa* In eveiy line of bees 
111 a liealthv and noinial condition during the 
honey season theie aie* thic*c* kinds of bees, 
queens, diones, and woikers impi opei ly called 
netiteis The cjueen bee is the* mother of the 
hive, on hei pieseme and fertility hangs the 
whole w'elfaie of the community. It is small 
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wondei, then, tliat she is evei y xvliei e iciened 
with the highest lespeit, waited on assiduously, 
fed constantly with the best, and cleaned and 
tombed as befits liei position Jlei sole func¬ 
tion is to lay eggs, and when she is in good 
fettle she i.m do so at the* rate of betvuen 
l'UOO and li(MK) in twenty-four houis She* has 
a giaeeful tapenng body, shoit wings, a v.uy 
mg biownisli coloui, and is piovided with a 
sting, which she only employ's m battle with a 
lival queen Hoi aveiago agi* is two to thiee 
yc*ais. The* diones me the males of the hive, 
la ought into existence by the queen in the 
springtime, when maiden princesses, called vn- 
gm queens, have to In* mated, and at tile end 
of the season, when their sol vices aie no longer 
requuod, tliov an* nithlessly slaughteieel oi ex- 
pelle 1 liom the hive by the woikeis Should a 
hive be queenless or have an unfeitile queen it 
will retain its themes 1 bones aie said also to 
help to keoj) up the heat of the hive*, but their 
piesenee m late autumn oi eai lv winter is a 
veiy bad sign in a hive* They an* veiy huge, 
have slioug wings, and make a loud, humming 
noise in llight They have no stings and theie- 
foie may be handled with impunity by anyone. 

The workers an* the lahouimg millions of 
the* hive They are itally unsexed females, 
who by being bled in ciampcd-up cells and fed 
on more meagre fan* have not the oigans of 

i Fiprs 1 ami ‘2 .in* taken by permission fiom Bees anil 
Beekeeping, by Chesluii 
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reproduction developed. The same egg when 
newly laid and for a little after can he made 
into a queen or a worker at the will of the 
bees. The workers arc smaller than either 
queens or drones, and have curved stings, if 
they send then stings home, they lose them, and 
die from the effects of the rupture Their aver¬ 
age age in summer is about six weeks, but late 
autumn young bees live on till the following 
spring. In the absence of a fertile queen, some¬ 
times one of the woikcrs develops the power of 
egg-laying, stattenng batches of eggs here and 
theie, instead of the oiderly and methodical 
laying of a queen Such a fertile workei is a 
pest, and should be got rid 
of as soon as possible; her 
eggs only pioduce drones. 

The various oigans and 
filiations of bees, of couise, 
van m each case, according 
to the i equu ements of queen, 
dione, and woikei The 
woiker liiin be bi icily (le¬ 
st 11 bed as being the typical 
bet* of the community, the 
otheis being \\ ontlei fully 
modified to suit then ofhee. 

Ka< h bee has tlnee (Kill’s of 
legs anti two pans ol wings 
Tlie legs lealJy furnish the 
bee with its working tools; 
the (list ]>air ha\e eat h a 
comb anti biush, 1>\ whit li 
they (fin clean then antenme 
01 little hoi ns, mstiuments 
of tout h of tilt most delicate 
kind , the second pan have 
a spike or pan of pint els to 
lift out pollen, 01 flow el seed, 
f 1 * mi tlie hind legs, and the 
fluid pair have a sweeping 
hmsli and basket, in which 
to stole pollen and piopolis 
(lesinous gum) and eanv 
them liomt At the e\- 
tiemity of each foot then* 
aie hooked claws by winch 
tlit' bee can hang comfoit 
ably from any object oi in t luster from 
olhei bee, ami theie is a beautiful pad also by 
w’lntli it can walk head downwards altmg the 
smoothest of Hiufaces The wings are powerful 
and J a}>id in flight, (‘.specially m the ease of the 
drone who has to puisue and capline his bude 
in mid an On the head aie the antenme, 
at the base of which aie supposed to be the 
organs of hearing, theie aie also mni\ellous 
compound eyes consisting of humheds of facets 
I he jaws or mandibh's aie strong and used as 
otlensne weapons—biting and sawing, and in the 
kneading and making of wax into honeycomb 
The tongue or proboscis is long and tubular, foi 
tajqnng flowcis that are dee]) and hell-shajccd, 
and convey mg the* nc‘cfai to the mouth and honey 
stomach , it can be folded up in small compass 
between the jaws when not in use. The sting 
consists of a pair of sliaip-pointed haul sheaths, 
inside of which two lancets work up and down 
alternately while poison fioin a sac is pumped 


into the wound The curved sting holds fast 
in any fleshy substance, and tears away from 
the body, causing death. »Stings should always 
be removed by digging them out from the point 
with a kmft needle, and not by attempting 
to seize the end of them, which simply pi esses 
all the poison into the wound. One of the prin¬ 
cipal ingredients in the poison is formic acid; 
and bee poison is said to have been tried with 
good effect as a lemedy for rheumatism. The 
genesis of the hive bee, like that of many other 
insects, is a senes of man els, a gallery of mir¬ 
acles in itself iiees earn on all their honey¬ 
gathering and brood - pi oducing in slabs of 


eellulai wax called honeycombs The slabs are 
about J m tliuk, and aie penetrated on both 
sides into the* imdnb (or partition) by lows of 
hexagonal cells pa< ked as closely as security 
will pel lint Woiker cells for brood and honey 
are about 1 in at loss, dione cells about \ in. 
Theie aie 18 dione and w’orker cells to the 
squaie inch appi oximatelv The cells aie mostly 
legulai hut mu y occasionally, particulai 1\ those 
attaching combs to then suppoit, and those 
joining one vai iet\ of cell to anotlni. Queen 
cells aie totally difleient fiom the otheis, re¬ 
sembling elongated acoins with the point hang¬ 
ing downwards, and are about 1 in deep and 
\ in anoss (VIIs containing honey are scaled 
with wax, and foi a time* a tiny apeiture is left 
in the covei , the sealings of brood cells are 
composed of wax and pollen— in fact the baby 
bee at birth cats out its way into the worhi. 
Queen cells aie a mixtuie of wax and pollen, 
very poious, and aftei the birth of the virgin 
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a , Queen e 11, fion) whi </u<‘c*n lias hatched, showing lid open; B, Queen cell 
torn open at ide, c, Qmi till cut down h\ hees, i>, lMone grub, K, Drone cell, 
paith sealed F, Dione < Is sialtd. (3, Queen cell sc*aled, ll, Old queen tell, 
o, Dggs and lai aimus stages, n, Tiansition tells, w. Aborted queen < el) on 

fun of comb, e tells, open, k, Fiesli pollen masses. I, Sealed honey cells 

In tin left c < the* (oiuh au shown sealed woikei cells, with some woikerg 

luting tin wa> In tlit light hand uppei coinci aie shown scaled hone} cellB. 



106 


Bees and 

queen are taken down and used for other pur¬ 
poses See art Wax 

And now let us glance at the birth of a hive 
bee. Notice the queen and her attendants mov¬ 
ing along the combs; she stops at one, inserts 
her head into it, to make sine it is clean and 
ready, and then turning round, bv means of her 
ovipositoi deposits an egg on the bottom of the 
cell, a very minute bluish-white oblong cylinder. 
The egg is attached to the cell by a gluey, 
mucous substance and is about 1 b in. long 
Dining the next thiee da\s the egg changes 
its position in the cell fiom time to time, and 
finally a little white grub is born fiom it. The 
woiker bees then feed it with bee pap or chyle 
food, a digested and highly nouiishing jelly 
composed of pollen and honey piepaied in the 
stomach of the wankers In this it literally 
floats, sucking by the mouth and absoibing by 
the skin, while the most wonderful changes 
take place m moulting and renewing its skin 
Latei on weaning takes place, plainer food is 
given, and on the ninth day it is sealed up, 
spins a cotoon, becomes a nymph, and emeiges 
a perfect, insect ; m queens on the sixteenth, m 
diones on the twentv-lifth, and in workers on 
the twenty-second day aftei the egg is laid 
The young woikers are employed foi about a 
fortnight as muses and housemaids, and then 
}ne them to the fields to enjoy life and to 
collect stoles Drones begin then flights about 
a foitmght aft(>i buth, and virgin queens leave 
for the marnage trip m from 1 ive to seven days 
after birth, and except, to head a svvaim never 
leave it, again LVcvmus to man uige, queens are 
of no aeeount, among the bees, aftei, they ale 
all in all to them 

'Hie swaimmg of bees is one of the most 
interesting phenomena of insect life, and once 
seen can never lie forgotten Towaids the end 
of May or beginning of June, in a favouiable 
season, swarms may be expeeted , the eailier 
the better, as— 

‘A HWftrm in May is woith a loud of hay; 

A swarm in June is woith a silvei spoon, 
but, ft swarm in July is not woith a lly ’. 

The reason is that eailv eolonies are almost, 
certain to collect surplus stores foi the bee¬ 
keeper, whereas late ones cannot even lay uj) 
sufficient food foi themselves, but lequire to 
he fed The usual signs of swarming are the 
crowded state of the hive, and in close warm 
weather the bees will lie out in large* numbers 
on and about the alighting-board bust or top 
swarms aie fleaded by the old queen, and will 
not come out except in favourable, circumstances 
Between 10 a m and 2 p m on a sunny calm 
morning is a favoui itc time, but bees do nothing 
invariably; when you w'ait, for them they won’t 
come; hut oil Sunday morning about church time 
they often suddenly emerge twm or three swat ms 
from different hives. You may watch for hours 
and nothing happens; go away for five minutes 
and they are off'. Before emerging, outdoor work 
almost ceases, crowds gather about the dooi, 
rushing, humming, and raising their wings. All 
of a sudden, as if pursued by fire and sword, 
they come rushing out of the hive in a body and 
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rise into the air with a loud, excited, humming 
sound So great is the outflow that they fall 
from the flooi hoard into the air or on to the 
ground like a volume of water, till it seems as 
I if not a bee will be left behind. Now is the 
| time to keep the eyes open and the ears wide. 

! The air is full of circling humming bees, wJiile 
the drones literally loai with their deeper basso 
voices. By r and by a wave of the cloud of insects 
will be seen making towards a tree or bush ; the 
queen lias alighted, and round her pieeious 
person m a few minutes a cluster of bees will 
foim themselves, varying m size from a child’s 
to an adult’s bead, and somewhat, resembling 
a monstious peai hanging from the point of a 
branch <n twig (live them live to ten minutes 
'to settle, wlmh may* be hastened by gently 
spraying a little water ovei them JVow secure 
them its (/itielft/ as possible. When they cluster 
in difficult places you had bettei get. the advice 
or aid of some expel t. m youi neighboui hood 
i (>idinarv common sense will suggest the way 
best, suited bn getting at them. The modus 
operandi is exticmely simple Take a good- 
’ sized common stiaw hive or skep and its floor¬ 
board, and bung them to tin* place wlicit* the 
swaim is banging Turn the skep mouth up- 
i wards, and hold it m the one hand exactly 
below the svvaim With the othci hand giasp 
fii mly the brain h or txvig from which the 
cluster depends, and give it, a shaip, qunk 
shake. The cluster wdll fall oi masse into the 
skep, a few flying into the an. Now lift the 
flooi board and push it, gently and laterally 
across the open mouth of the skep so as not to 
t rush the bees, slowly turn skep and board to¬ 
gether upside down, and set them on tin* giound 
beneath the tree or bush, propping up the skep 
on the flooi board, so as to a llow stragglers to 
entei, and also to keep the skep cool inside. 
In a few' minutes queen and awaim wull be safe 
| m the loof of the* skep; odd fliers mav be dis- 
! regarded, as they will afterw r aids rejoin the 
parent love, so uithout am/ delay carry the 
skep on its board to the spot when* the new 
colony is to be located, set it down, protect fiom 
1 the sun bv covonng with a white sheet, and 
| spray with water if they show' signs of icstless- 
I ness. He sme to leave plenty'of loom foi bees 
to go m and out. They will begin at once to 
inaik then new abode, heme the necessity of 
! setting the skep whore the bai-frame line is 
; to stand, for it left for even an hour oi two 
beneath the swarming spot, they will begin to 
j vvoik, bike then hearings, and if removed later 
j come back again and again to it It may some- 
! times be easier eitliei to cut aw r ay the branch, 

J holding it, In mlv to prevent shaking, and then 
i lay tile branch with its svvaim in front of an 
| empty skep, when the bees wull soon run m; 

■ oi to place an empty hive securely over the 
sw'uim, and by a little smoke drive the bees 
up into it The one point, is to get the swarm 
as quickly hived as possible in xvhatever way 
seems best in the circumstances, for should 
they i ise into the air again they wull most 
probably" be lost. The law r of straying swarms 
is that they belong to the owner as long 
as he can keep them in sight; when lost 
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3W they become the property of the finder, 
ringing of bells and tanging of pots 

S ans is of no value whatever in bring- 
own errant swarms. Very fine sand 
vn up at intervals, or better, a little water 
ted among them like a shower, may arrest 
flight; but tlieie is only one sovereign 
which is, by expeditious hiving and by 
ill attention never let them away till they 
in their home. Bees before swarming 
illy gorge themselves with honey, and are 
lly quite docile, but stocks whose temper 
known, and particulaily crosses, sometimes 
and sting furiously; so it is safe to weai a 
veil, but gloves are troublesome. A stock, 
rung to begin with, generally throws oft a 
id swaim or cast about eight to ten days 
the first. If you listen in about a week 
■ the top swarm comes off, close to the hive, 
cully m the quiet of the evening, you aie 
y to hear amid the geneial hum a sound 
lirilI piping like peep, peep, peep; this is 
followed bv a duller quack, quack, quack 
first cry is that of the new queen, who thus 
s vent to her anger because the bees are 
suiting lieu from destroying the lemainmg 
*n cells, the second is the cry of defiance 
young unborn pi mress from the royal cell 
l*ii this is heard, swarming is near at hand, 
may take place at any limn of the day, and 
ny sort of weathei. 'The \onng queens are 
ltv and inexperienced, and do all suits of 
igs, sometimes leading the swaim to some 
cessible place or fl\ mg away with it at once 
lout fiist settling, to nobody knows where 
ly second swarms may be made into good 
ks, or’ they may be 1 etuined to the patent 
k after sitting beside it foi twenty-four 
rs, and then removing the queen from them 
other easts are useless and hurtful to the 
k. 

lie best plan is to hive the swaim into its 
manent home at onee and allow the bees to 
le and begin w r ork. Have your bar-frame 
l* ieady (see art. Beehives) with comb foun- 
1011 , quilts, and roof ready to put on. Bung 
straw lnve or skep containing the swarm 
ic to it, with the entrance looking the same 
and set it, down gently. Now get a piece 
unooth sloping wood and place it against the 
aboard, so as to make one inclined plane 
in the frame hive entrance to the ground, 
•cad over this a clean white towel loading 
rii the foot to the entrance. Now lift the 
p full of bees cautiously from its floorboard, 
u it exactly over the middle of the towel, 
l give a strong sharp jerk. The bees will 
t Mike a bushel of peas ’ on to the cloth, and 
ur a moment’s wonder what it is all about, 
1 merrily up into the bar-frame hive. Watch 
* queen miming in, as all is right after that, 
ep the entrance wide, and raise a corner of 
‘ quilt for ventilation. At night replace the 
sed quilt and put on the roof quietly; the 
w stock is established. There are other’ ways 
hiving into a bar-frame hive, but none of 
•in can be recommended. 

There are various methods of preventing 
arming, so as to secure continuous storing 


of honey by strong stocks of bees; for swarm¬ 
ing always interrupts honey storing besides 
greatly weakening the parent stock The prin¬ 
cipal features of these methods are the giving 
of boxes of empty frames of foundation below 
the brood hive ; placing plenty of shallow super 
frames above it; removing brood and stores and 
replacing them by frames of foundation ; cut¬ 
ting out queen cells or destroying queens, and 
above all, ventilating the hives. It would not 
be advisable foi any beginner to try these ad¬ 
vanced methods except under the guidance of 
a veteran of the craft, or disasters aie sure to 
follow One may always accept top swanns, 
and tio bees woik with the \ lgmu that a swaim 
does; also they are simply invaluable foi comb- 
building and diawing nut. wax foundation It is 
also possible to make artificial swanns of boos, 
and thus avoid the needless waiting on weather 
and the capnee of tin* bees. The simplest way 
is to take some frames of br ood and honey fl om 
a strong slo< k, blushing ofl the bees m fiont 
of the line Put these frames into a new hive, 
and fill up both hives with frames filled with 
comb foundation. Now icinme another stiong 
stock to a new stand and put the new line in 
its place, and give it a queen or queen cell in 
thirty-six hours Then* is also a way of joining 
queens in small nucleus hives, then tilling up 
the nucleus luves with fiallies, and pi occeding 
as above These methods aie for advanced bee¬ 
keepers only, not foi tyros 

QtEEN-liEARINO AND QUEEN-INTRODUCTION.- 

Foi success m beekeeping a good lading queen 
is absolutely indispensable, for on tic* strength 
of the hive at the time of the honey flow depends 
any chance of a respectable surplus; a pool ly 
fertile* oj wom-out queen cannot give the neces¬ 
sary workers Queens arc at their best m their 
second year, and fad generally after that. By 
the use of the bai-frame lnve, the condition of 
the line, the laying poweis of tin* queen, and 
the amount of eggs, brood, and stoics can at any 
time be easily ascertained In all othei forms 
of hive we can only judge by outside* appeal- 
ances or exeicise mere guesswork. Should a 
queen, then, be unfertile, oi a layer of drone 
eggs only, or should the* hive be queenless, 
steps must be taken at once to repair the mis¬ 
chief oi the* hive will speedily die out. The 
oidmary amateur should not attempt to become 
a queen-rearer except through natural swarm¬ 
ing. There ar e so many difficulties m the way, 
in regard to guilty of bleed, &c., m relation to fer¬ 
tilization, and m connection with the balling of 
queens by the bees (that is, adhering to and hug¬ 
ging them to death), that it is bettei eithoi to 
get a queen from a good neighbour, or to pur¬ 
chase one fi om a reliable dealei. But the trouble 
does not end here, for bees not unfrequcntly, 
even though queenless, will ball a new queen and 
hug her to death. There are various methods 
of queen-introduction, but in principle they re¬ 
solve themselves into two kinds, viz. indirect 
and direct introduction. In indirect introduc¬ 
tion the queen is caged upon a comb till the 
bees become familiar with her, and she is then 
either quietly released from the cage or she is 
allowed to eat her way out through a candy 
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plug in the cage, or the bees themselves eat 
their way into her cage and thus accept her 
as queen. This method has been found suc¬ 
cessful, but direct introduction is preferable 
In all cases of introduction, make sure first of 
all that the hive is queenless, or else fighting 
and balling will ensue. If a hive has been 
queen less for a long time, put in a comb or two 
of eggs and blood fiom another hive before 
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nit i od net ion • if a queen has to be superseded, 
take her out and leave them queenless foi | 
twenty foui houis, till they aie thoroiighh \ 
sensible of their loss When )ou ha\e got j 
youi new queen, keep hei vvann, and fed with j 
a few woikeis in a box ila\e the line so j 
ananged that you e«m i.nse a eomei of the ! 
quilt without the least disturbame (*f the bees 
below it. When it is giowing dark, take the 
queen out of the box away fiom the food and 
hei attendants for half an liom Keep hei 
warm and handy in a box in youi vest pocket 
Now m the dusk slip quietly to the line, luise 
the quilt gently, slide the box containing tin* 
queen mouth open and dovvnwaids over the 
flumes, wait a second or two, and then slide 
the queen box off the hive, leplaee the quilt, 
and move cautiously away Do not jai the 
hive in any wav, especially by replacing a 
heavy or badly fitted eovei. Do not open the 
line for a few days, and in all probability you 
will be smeessful, and breeding go merrily on 
in the hive If by any mishap the queen is 
hailed, she will most likely be tin own out dead 
fiom the tlooiboaid 

SliMDUINO ANL) HaNOLIMJ fikhS Dees US a 
rule do not sting unless provoked to do so by 
abnoimal heat or inexpeit handling The first 
great lequisitc of a beekeepei is to be feailess, 
then cautious, then patient m handling the 
bees When about to svvaim bees load up their 
stomachs with honey as if foi a joinnev, and 
they are usually docile and easy to handle It 
is better, however, to he piudent, as the vvliter 
once swaimed a hive of bees, a eioss from the 
Syrian, which flew incessantly about him all 


the time, angrily biting and stinging at his 
clothing from head to foot A black eye or 
a swelled lip are no ornament even to a bee¬ 
keeper, and bees do sting. A beekeeper’s outfit 
is very simple and inexpensive: a gauze veil to 
fasten under the coat or waistcoat, with a hole 
(drawn with tape) at the top just to fix round 
the hat, a pan of tight-fitting cuffs to keep 
‘crawlers’ from the arms, and a smoker. Gloves 
of any kind are not desirable ; there is no touch 
of such delicacy as the human hand, and ‘mit- 
tened cats never catch mice’ If you are veiy 
timid, mb youi hands with some of the patent 
‘ a pi f ages’ before beginning Now suppose you 
want to examine a hive First chaige your 
smoke! with dry blown papei or rags, and light 
it, setting it on end with funnel upwaids, till 
a good flow' of smoke comes out of it, then don 
your veil and < ufls and go quietly but boldly 
to the luve Dees may not know individuals, 
but they certainly recognize those who know 
their ways and handle them light, show tin 4 
white feather and they will ‘go’ foi you Now 
take voui smoker and blow in with the bellows 
a good volume 4 of smoke on each side and in the 
middle of the entrance to the hive 4 Wait a 
little, and repeat the same pincess Now if it 
is a skep or box luve, see that it is fiee fiom tlie* 
tlooiboaid, then give mint hei ptifl', tip it up, 
turn upside down, and look at the* hive and its 
contents till von are satisfic'd If it is a bai 
flame hive*, take 4 off the cover, and laisc tin* 
quilt., alwavs pulling laterally-and never verti 
rally, and then blow in a little more* smoke on 
the top of the flames Have a frame box handy 
sitting in same line 4 with the lnvv, and bike out 
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the frames one by one b> the lugs, and hold each 
frame* of bees straight before your face for care*- 
iuI examination When you have seen one side 
pel fee tl v, lower your left hand till the* frame 
stands veitical longways; now- give* a twuil 
lound as if on a pivot on youi left hand; then 
lower youi light hand on a level with the left, 
and the opposite side is before you, and, what is 
most impuitant m hot weathei, you have made 
thetendei c omb lean cm its hearings all the time, 
otherwise it might hag and bleak away- It is 
most neevssaiy to see that the flames are free 
from one another and fiom the hive ledge* before 
lifting them out, oi disaster will follow; and 
guard against crushing bees in your operations. 
Now place each frame in such a position in the 
flame box that when you are* finished they can 
be* returned to the hive without doubt or trouble 4 
exac tly where they were taken from. If the 
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bees are very irritable, don’t delay, but try 
another day; never examine a lme unless it is 
a necessity; plants do not thrive by being 
pulled up to see their growth. 

Driving and Transferring Bees and Comhs 
from a Skei* to a Bar-frame Hive. -To drive 
bees, except to save them from the Gehenna of 
the sulphur pit, is not a good plan. By the use 
of the bar-frame hive the work of transferring 
is rendered child’s play alike to youiself and the 
poor bees To transfer old combs fiom a skep 
to a bar-fiame hive is a game not worth the 
candle; it is a dirty, messy, patchy job at the 
best, and the old combs cannot commie with 
the beautiful regular stiaight combs diawn out 
from wax foundations But if you will 4 put 
dow n ’ some skeps at the fall to get the honey, 
this is the way to do it. (let an empty skep of 
the same diameter as the skeps to be driven. Go 
to one of the skops and blow in a little smoke 
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two 01 three times , free the skep from the floor¬ 
board and turn it upside down in a pul, place 
the empty skep ovei it, mouth to mouth, and tie 
a towel firmly lound the junction of the skeps. 
Now beat and rat-tat-tat all over the lower skep 
with your lingers or a little stick till the bees 
mil up into the empty one Bcpeat the process 
till all the skeps are eleaied of bees , then two or 
three lots of these driven bees, with a good queen 
and stores, will make a stock for winter keep 
By the use of skewers the skeps can be kept a 
bit apart when during, and this is called open 
diiving; that deseiibed above is close dining. 

Feeding and Wintering of Bees —In a 
fairly good season bees should not only lay up 
sufficient stores for winter, but should in addi¬ 
tion give their owners some mu plus But m a 
bad season, or where they have been deprived of 
their stores, they should be fed up early in the 
autumn with plenty of thick waun syrup made 
from pure cane sugar, and given at night by a 
rapid feeder. The great point in winteiing is to 
see that the hives are kept peifcctly water-tight, 
for while bees will stand a great amount of dry 
cold they cannot stand damp. Sound wind- and 
water-tight hives, plenty of good stores and 
warm wrappings, contracted entrances and no 


disturbance, is the order of the day for winter 
and early spring. It is sometimes judicious to 
feed with thin Bee syrup in the springtime in 
order to induce bleeding, but this also should 
be done at night, and slowly fiom one of the 
bottle feeders. A very good stimulative food 
is bee candy, made of pure cane sugar, with a 
spoonful of pea meal stirred in when it is taken 
off the fire In all handling of syrup and honey¬ 
comb the, greatest care should be taken lest the 
bees be induced to begin robbing, especially in 
eaily spring and autumn. Theie aie many de¬ 
vices to stop robbing of weak lines by stionger 
ones, but there is only one soveieign remedy—- 
never let it beyni. 

Bkf.s, Uniting of —If the bees are in bar- 
frame hives this can l>e easily done Bung the 
luves to be united dose to each other by moving 
them a few feet nearer each day When they 
aie close togethei remove the queen fiom one 
of the hives, and if stores are short in either 
of the hives feed them up with thick syrup 
before uniting. Then reinoxc all spare combs 
t hat are not covered with bees from both hives. 
Now space the frames in one of the hives so as 
to leave loom for a full frame of bees and honey 
between cadi pair Give both stocks a little 
smoke till they are quiet; then quietly insert 
the biood combs fiom the one hive into the 
othei ip the spaces left vacant for them, ami 
thus both stocks will be completely mixed up. 
Now dietidi them thoioughly with fine dry pea 
flour fiom a pepper box oi othei diflusei, put 
on the quilts, c lose the hive, give a few pulls of 
smoke at the entrance, and a few laps on the 
side of the hive, and leave it severely alone If 
there aie any signs of lighting, give a little more 
smoke at the entianee, and a few moie laps on 
the sides of the hive Some spiav the bees with 
stiongly scented (peppermint, cG* ) s> rup instead 
of dusting with flout, if tin bees are m boxes 
with fixed fi allies or in stiaw skeps they must 
fiist be diiven out, throwui togethei at the 
entrance of the new luve, and dusted 01 sprajed 
as they run m. 

Diseases of Bees —We need only mention 
the two puncipal ones, namely dysentery and 
foul biood Dysenteiy is mostly caused by 
either damp in the luve itself oi by thin, un¬ 
sealed, wateiy, and fermenting stores. The euro 
for dvsentery is to transfer the bees to a com¬ 
fortable, dean, diy hive, with plenty of sealed 
stores, or if in early autumn feed up with thick, 
warm bee syrup Bees mess their floorboard 
and entianee when suffering from dysentery, 
and crawl about weak and aimless-looking. 
Foul biood is a hornble microbie disease wdl 
named ‘bee pest’, and is most contagious and 
spieads iapidly. The cappings of the brood 
combs become sunken and perforated, and the 
larva* sicken, die, and become a putrid lopy 
mass like the grounds of coffee, emitting a foul 
stench In bad eases ‘.stamping out’ is the only 
remedy, bees, frames, &c , being made a holo¬ 
caust to save others. In milder cases, disinfect¬ 
ing hives and feeding with medicated syrup 
may be tried, the populai disinfectants being 
naphthol, beta, phenol, phenvi, &c. Skilled 
assistance should always be sought in these 
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matters, as there is danger in beginners hand¬ 
ling such chemical substances carelessly, Re- 
cipes for syrup, bee candy, disinfecting wash, 
and medicated food will be found in all bee 
books and in the pages of bee publications. 

Enemies of Bees.— J/ice, especially m winter, 
are troublesome. They tiy every way of getting 
into the hives to rob the stolen. Entrances 
should nevei exceed ^ in in width, and all lifts 
and covers should fit tightly. Examine on a 
fine day for intrude!s. Il'tw/w, born robbers 
and plunderers* these hang about the hives 
m late autumn, trying to rob and annoy the 
inmates, who, howevei, show plucky fight Con¬ 
tract entrances to one bee passage. Keep fit¬ 
tings tight, and kill as many queen wasps in 
spring as you can. 

Blue Tits These little insect feeders are 
very troublesome, especially m England and 
in the spring of the year. They sit. and tap 
with then beak on the floor board, and when¬ 
ever a bee comes out they nip it up They 
must be frightened away, or trapped, or shot 

War Moths hover about the door, and if they 
get rn, rentier the combs useless with tunnels 
containing their brood Contract entrances and 
keep stocks veiy strong See also arts on Ani¬ 
mals, Proi’klty in Wild; Apia kit, Apimtue, j 
Beehives, JIoney, Wax, and toi the influence ! 
of bees on the feitih/ation of flowers see j 

Fertilization of Plants. |r. m‘c.J 

Beestings or Biesting, the fust milk ! 
drawn from a newly calved cow. See Polo- | 

ET it DM. j 

Beet, Parasitic Fungi. See Mangold, - 
pAitvsiTir Fungi 

Beetle. There are numerous species of j 
beetles, which are included m the order Voleop- | 
tera For their common characteristics see 
Entomology 

Beetroot (•■ee art Beta) — This is one of 
tin* t*aslest of plants to niltivate, its lequire- 
ruents being a deep, manured soil, the looser 
the better*, and a situation exposed to full sun¬ 
shine Salt has a decided efleet m promoting 
its glow til, but garden beet is not improved by 
treatment that results in laige roots, tlie smallci 
roots being in every way preferable 'flit* seeds 
should be sown m (bills m the lirst week m 
May, if sown eailiei the roots are apt to be¬ 
come coarse and stnngy The dulls should be 
H m deep, 1 ft apart, and the seeds sown thinly, 
so that when the plants are high enough to he 
thinned they may be reduced to a distance of 8 
in. apart. After this, all that is requned is to 
keep the ground free fiom weeds and the sin face 
soil biohen, watering it should the weather be 
dry The plants continue to grow till checked 
by frost, and the roots should he taken out of the 
ground about the middle of November, or if left 
in longer they must be protected from severe 
frost b> a covering of leaves or* litter The best 
plan, however, is to lift the whole crop in 
November, taking care not to break the roots, 
and then, after timiming off the tops, laying 
them in light soil oi sand in a shed oranywlieie 
convenient The covering is neeessaiy to pie- 
vent the roots from shrivelling. Leaf beet {Beta 
Vida) is cultivated for its leaves, or rather leaf¬ 


stalks, which are used in the same way as the 
stalks of celery and seakale, for putting into 
soups or boiling and serving with sauce. 

[w. w.] 

Beet, Sugfar-— The sugar beet is grown in 
all countries of Europe; in Germany, Austria, 
Hungary, France, Holland, Belgium, Russia, 
Switzeiland, and Denmark. Even countries as 
far north as Sweden, and south European coun¬ 
tries like Spain, cultivate beet. Lately Italy, 
Servia, Roumama, Bulgaria, and Greece have 
commenced sugar-beet glowing for manufac¬ 
turing pm poses Eastward beet cultivation 
exists as far as Persia and Siberia. It lias also 
been tried in Manchuria, Australia (Victoria), 
the United States of America, Canada, and 
Mexico The United States produced a few 
years ago only a few thousand tons of sugar from 
sugar beet; to-day their pioduction amounts to 
over 4(K),000 tons per annum. Sugai-beet cul- 
tuie is also cai 1 red on m ( ftnle. Successful sugar- 
beet growing experiments have lately been made 
in Natal, Barbados, and the East Indies. Ex¬ 
pci iments on a small scale have also been tiled 
at the Cape of Good Hope. 

It has often been said that the climate of the 
British Isles is not suitable foi the successful 
cult me of sugar beet. That this is not the ease 
has been proved by expel iments conducted at 
several experimental stations, and also by tnals 
made bv fanners in different parts of Bntain. 
Analyses made by well-known chemists during 
tin* last fifty years have shown that the sugar 
contained in British-grown sugar* beet rs not 
only equal to, hut even surpasses, that contained 
in the sugar beet grown on the continent of 
Europe. 

The botanical characters of this crop are de- 
n nlted in the ar ticle Beta, and the following 
aie tin* details of its cultivation. Sugar beet 
ieqHires a moist soil, but is intolerant of stag¬ 
nant water. Propel diamage and aeration are 
essential factors in successful sugar-beet culture 
The most favourable soil is a medium loam, con¬ 
taining a sufficiency of lime and comparatively 
free from stones. On heavy clay soils difficulty 
is expci leneed in raising the roots in good con¬ 
dition and free from excess of adhering soil. 
Peaty soils are not at all suitable for beet eul- 
tuie, nor are soils which lest on a still clay 
subsoil A deep soil is dcsnable, as the roots 
penetrate to a ((insiderable depth An excess 
of stones causes forking and uneven develop- 
J merit of the root 

j Preparvtion of tiie Soil — The first and 
I most important operation is the autumn plough¬ 
ing Like other loots, beet follows a giam crop 
in lotatron, and it. may he advisable to clean and 
cultivate the stubble in the autumn before ap¬ 
plying tire farmyard manure (For details of 
the piocess of autumn cultivation see under 
( Turnip Drop ) It is then ploughed deeply, and 
l it is an advantage to have a subsoil attachment 
| to the plough to break up and aerate the sub- 
j soil. The land may then be left till spring. 

! In April it is harrowed down and grubbed or 
cultivated, and weeds gathered off, exactly as 
for other fallow crops. If the land is at all 
cloddy, the clod-crusher should be taken over it. 
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The manuring of sugar beet has been the sub¬ 
ject of extensm* expenments on the Continent 
with a view to the growth of roots rich m 


sugar, and from these the following conclusions 
have been drawn by leading German autho¬ 
rities . 



Fip 1 Yiu let ir<i of Sugar fleet 

1, Kit in \\ «ui7li hou J, \ ilmonn \N lute Vilmmin (n toll* rose) 


1 Heavy and humid soils should not receive 
any application of faimvard manure. 

2 On light soils fai inyard manure should be 
spiead on the stubble m autumn and subse¬ 
quently ploughed in. 

.‘5 Under no ciicunistances should fanny aid 
manuie be applied m tbe spnng 

1 Artificial inanities for stigai beet should 
imlude each of the tliiee mammal constituents, 
nitrogen, phosphoric acid, and potash 

ft The sugai beet lakes fiom tlie soil the same 
amount of phosphone mid as oats, but much 
more potash ana nitrogen 

(> The sacchai me content of the roots is found 
to toilespond closely to the amount of potash 
supplied in the manure, and within eeitain 
limits tlie yield of sugar is itn reased by applica¬ 
tions of potash manures If a mixtuie of po¬ 
tassium and sodium salts is applied, the sugar 
beet always absorb the potassium 

7 Uhosphotie arid is necessaiy to get beet¬ 
roots of a liigli quality, but has little influence 
on the quantity y lelded. 

8 The specific action of nitrogenous inanities 
is to stimulate a vigorous growth and a strong 
root development; and the quantity (yield pci 
acre) is dependent upon the piesence of mtiogen 
in a readily available foi in 

i) Beets do not flourish, and are apt to be¬ 
come fingeied and toed, on soils whole there is 
a marked deficiency of lime, and some soils ic- 
quire applications of this constituent before its 
successful culture can be undertaken. 

10. In most cases a light dressing of farmyaid 
manure in the autumn is advantageous. This 


may be supplemented with applications of ni- 
tiat-c of soda, and kamit, and superphosphate 
of lime 

11 The difference between nitrate of soda 



.and sulphate of ammonia in tlieir effect oil tbe 
ciop is not appieciable, but nitrate of soda is 
prcfeiable where phosphates are included in the 
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artificial dressing. The most effective method is 
to apply one half of the nitrogen in the quickly 
acting form of nitrate of soda, and one half in 
the form of sulphate of ammonia, which acts 
more slowly and continuously, and it is better 
to give the former in two or three applications 
at fortnightly intervals lather than in one large 
dressing. The early topdressing of nitrate of 
soda is very advantageous Too late application 
of nitrate of soda delays the ripening of the 
crop. 

12 Soils which are pool in hrne an* improved 
by the use of basic slag Where the soil is rich 
in lime, phosphone acid should he supplied in 
the form of superphosphate. 

13. Potash manures are unnecessary on some 
soils rich in available potash On soils poor in 
potash, such as light sands, it must be supplied 
1 1 The following aitdicial diessing would be 
suitable m the majority of cases, vi/ — 

(> cwt kaimt 

3 ,, basic slag 

3 ,, supci]ihos]>]i<itV of lime 

1 ,, sulphate of uminoma 

2 , mtrati of mh la 

With a moderate diessing of faimyard manure 
pel a«ie, the ai tih< nils might nmsist of 2J. cwt 
ea< h ot basil slag and supeiphosphate, with a 
topdiessing of 1 cwt of nitiatc of soda 

It is unpot taut tli.it the secil should be sown 
m diy weathei Sowing may be done any tunc 
m A pill oi in the heginning of May, a< < oi ding 
to loial and meteoiologual conditions It is not 
wise, howevei, to plant too oaily, as it is liupoi- 
taut that the soil should be at a piopei temper,i- 
tme, so that the seed can get minute lapidlv 
Otheiwise the young plant is weakened, and is 
liable to be destroyed by the attack ot insects 
and fungi (leneially speaking, the sowing 
should not be doin* eailiei than the fust week 
of April, noi later than the first, week of May 
If tlu i planting is too soon, a great quantity of 
tin* heetioots inn to seed, with the iesult that, 
there is very little sugar m the loots, winch 
have a woody diameter If planted too late 
tin* loots will not mat me pioperly 

The seed should be soaked m watei for twenty - 
four horns before planting, m older to aeeeleiate 
the germination. On the Continent the seed is 
usually dibbled in, but it. is more expeditious to 
dull it. in with a mangel banow blanks may 
he afterwards filled in by transplanting About. 
25 lb. of seed is lequired per acre. 

In (formally the seed is planted as a rule 4 to 
5 in. apart, and six to eight seed grains aie put 
in one hole. The distance between the tows is 
14 or In in. In Bntain the eiop is sown in 
dulls, like the mangel, usually" 27 in. apart, 8 lb 
of seed per acre being required The plants 
should he subsequently thinned out from (» to 
t) in. apart. The subsequent, cultivation is the 
same as for mangels, and the leailei should con¬ 
sult the article on that crop for details. 

The vegetative period is from 140 to 150 days. 
The roots are ripe when the leaves begin to fade 
and turn yellow", which usually occurs m Bntain 
about the middle of September, provided the 
seed is sown at the proper time. They are 


raised on the Continent with a long narrow 
spade. The leaves are cut off, but care must 
lie exercised to leave the root intact. When 
the roots are injured by careless handling or 
trimming, fermentation and chemical changes 
are set up in the injured roots, and ‘bleeding’ 
ensues, resulting in loss of sugar. The raising 
should be accomplished in fine dry weathei, and 
the roots should he left for a few days on the 
field before storing, in order to get rid of as 
much moisture as possible. They are then re¬ 
moved to pits or clamps. These are constructed 
m the same manner as for mangel roots. When 
piled m clamps they should be slightly covered 
with straw at first, until all danger of ‘heating’ 
is over, when they may be covered over with 
earth to pioteet them from frort. See Manukl. 

Flora 14 to 1(> tons roots per acre is considered 
a good yield, and the saccharine contents varies 
from 14 5 to 17 5 per cent 

Beetroot takes very large quantities, compara¬ 
tively, of ditlerent plant foods from the soil, 
which must again be returned to it in a proper 
mannei If the beetioot pulp and leaves are 
used as food for the cattle, the manure produced 
will return a gieat proportion of the loss caused 
bv the growth of the crop, but there still le- 
mains ,i certain quantity of important ingie- 
dients taken fiom the soil, which disappears in 
the process of the manufaituie of sugar 

A < i op of 12 tons of beet loots would take 
from the soil 


Nitiogen 

SO *» 11). 

Magnesia 

18 „ 

JMiosplioiu and 

27 0 „ 

J’otasli 

31 5 „ 

Lime 

183 0 „ 

Total 

3G l 5 lb 

one ton of beetio 

ot leav os w nulil l e 

Nitiogen 

8 SO lb 

Magnesia 

:> 72 „ 

1‘liospliotic and 

3 30 „ 

1 ‘otasli 

12 i)S ,, 

Lurie 

35 SO ,, 

Total 

00 00 lb 


The total cost, of growing the crop varies with 
the conditions, hut may be taken as a rule at 
about i.8 pel aeie, to which may fall to be added 
the cost of 1 lie tiansport of tlie roots to a sugar 
factory. 

t’liKMU'Ai. Analysis —The following is the 
analysis of the shoes returned from the factories 
and used for cattle-feeding — 



Fiesh sin es 

Stored slices 

Water 

ill 12 

ill "02 

J’rotenl 

77 

•83 

Fat 

10 — 

•15 

Organic salts 

2 55 

2 03 

J’eetin 

1 72 

1 8-4 

(Lunmy matters 

08 

22 

Staich and uncrystalli/able 
sugar 

1 fjr, 

•1G 

Saccharose 

*20 

•10 

Woodv fibre 

1 32 

1 G3 — 

Mineral matter 

Hit 

iy> _ 

Total diy substances 

8 88 — 8*88 

100 

8-08- 8 08 

100 
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Sugar beets are grown mainly for manufacture 
into sugar. They may also be used for stock¬ 
feeding, but their smaller yield as compared 
with mangel does not admit of their profitable 
utilization in this way. The pulp which re¬ 
mains after the juice has been expressed is, 
however, extensively fed to cattle on the Conti¬ 
nent. It is deficient m albuminoids, and con¬ 
sequently unsuitable foi feeding alone to cattle, 
although this is practised in Belgium A satis¬ 
factory ration would be furnished by the addi¬ 
tion of some cencentiated cake or meal, and pio- 
bably i otton cake could not be surpassed for this 
purpose, as it has the additional advantage that 
its binding properties counteract, the tendency 
of the pul]) to induce scouring Beetroot pulp, 
with the addition of cotton cake or bean meal, 
has also pioved a satisfactory food foi dany cows 
When the pulp is kept for a tunc, lactic acid is 
de\eloped, and it becomes sour in this con¬ 
dition it is specially suitable foi feeding to pigs 
The following aie the main outlines of the* 
plot ess of manufaclui mg Migai lioni beets 
The beetioots, as delivered by the fannei to 
the sugar facteny, <m* stored in a shed, and 
flumee are sent to flu* washing machine, where* 
they aie fie*ed from the adhering earth and dirt 
Afte*r washing, the beetroot* aie lifted by an 
elevates to the* bee*troot-slu mg machine. In 
this machine*, which contains a special form of 
knife*, the* beetroot is e:ut into small slices (like 
\eimicelh), which aie put into large cylinders 
ailed diffusers Twelve* to fifteen such dill users 
aie ])laeed in a emle 01 m two rows, and the* 
sugar cam tents aie extracted from these beet¬ 
root. slues with tepid watei under pressure 
The lupioi thus ext.iacted fiom the* slices is 
called law pin e, and this immediately become*s 
black on cx]K>surc to the atmosphere 

The raw juice is put into a vessel and treated 
with about 2 percent of lime This liming pio- 
eess is to get riel of the organic impurities which 
are in the* jaw puce. After this, car home at id 
gas is pumped into the limed juice The lime 
is thus precipitated, forming carbonate of lime, 
and the sugai liquor becomes a blight-yellow 
colour. Tilts process is called ‘saturation \ The 
precipitate is separated from the liquor in a filter 
press, and the carbonate of lime* remains as a 
cake, which is list'd as manure, called ‘saturation 
lime’ The liquor is subsequently treated in 
a similar way with smaller quantities of lime 
until all organic impurities are removed. After 
the last saturation the liquor is again filtered 
and treated with sulphuious acid (S() 2 ), after 
which it is again filtered to remove the sulphide 
of lime which this treatment has produced. 


The clear liquor which runs off from this last 
filtration is called ‘ thin liquor \ This thin 
liquor is evaporated m a specially arranged 
series of vacuum pans. The resulting liquor, 
called ‘thick liquor’, is then boiled to crystals 
m the ordinary vacuum pan, and the contents 
arc called 4 massecuite ’ Masseeuite contains 
the sugar crystals floating in a syrup or mother 
liquor. The*, crystals are separated from the 
mother liquor in a centrifugal machine, and arc 
washed with water, steam, e>r perfectly clear 
saturated liepioi. The* centrifugal machines are 
emptieal from the bottom, from whieli the sugar 
falls on a tiavclhng belt, and is then ready to 
he packed into hags, after having beam allowed 
to cool and dry, when it is readv lor cemsump- 
tiem 

World’s Consumption ok Bkkt Sk.au. 

Terns 


1901 2 

0,913,001 

1902 3 

5,703,410 

100., 1 

0,000,178 

i<Hn r» 

4,‘120,150 

1905 0 

7,205,130 


Total of Beet and Cane in 1905 (5, i:«,5ir>7,!3»*« tons. 
YIELD Oh SUGAR FROM SlGAH BrKI. 


Certain selectee! samples of 100 Hi each of sugai beet 
fiom the* following countiles yielded— 



I.H Ol SUGAR 


1004-f» 

VM > <1 

l<WK>-7 

(Jermany 

15 70 

J5 28 

15 00 

Austria 

14 03 

15 27 

1 i 99 

Fiance 

13 21 

13 10 

13 75 

Russia. 

14 02 

12 80 

14 13 

Belgium 

14 00 

13 80 

15 11 

Holland 

15*55 

14 17 

15*01 

Sweden 

15 00 

15 02 

15-87 

.Denmark 

13 77 

12 00 

13 08 

Italy 

10 45 

0 87 

11 50 

Spain 

12 21 

13 30 

13 20 

Roumama 

10 87 

13 10 

13 04 

Other countries 

12 00 

10 01 

11 10 

Average per cent 

14 00 

14 27 

14 70 

North America 

11 01 

10 04 

11 70 

Canada 

10 00 

12 55 

0 02 


The total acreage under sugar beet cultivation 
in Europe has undergone a great increase in the 
past twenty-five years. In 1880 the cultivation 
was confined to less than 2,000,000 ac. From 
that time there w r as a steady increase to the 
maximum of 4,849,881 ac in 1901-2, since when 
there has been some decline. 


Averages and Results of the Experimental Sugar-beet (trowing in the United Kingdom. 
Carried out by Sigmund Stein, Liverpool. 

Table I.—Average Yield per Acre. 


Tons per acre 
10 07 
10*03 
1(5 00 
10 01 
10 04 
15*90 

Vol. 11 


Year 

Tons per acre 

1903 

14 50 

1001 

10-80 

1905 

10 "00 

1900 

18-00 

1907 

17 71 


x car, 

1807 

1808 
1809 

1900 

1901 
1002 


23 
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Table II.— Analysis ok Roots. 


Year. 

Country 

Weight of 
roots with 
leaves, in 
grams 

Weight 
of loots 
without 
leaves, in 
grams 

Degrees 
Brix (dry 
matter) 

Specific 

Gravity. 

Quantity of 
Sugar m 
100 parts of 
the juice 

Quantity of 
non-Sugar 
m 100 

parts of the 
juico 

Quotient of 
Purity 

1898 [ 

British 

1871 

843 

19 05 

1 -079 

10 54 

2*51 

80*82 

(lei man 

974 

539 

19 02 

1 *079 

10 32 

2*70 

85*80 

1899 ( 

British 

1044 

902 

19 00 

1*079 

10 30 

2*70 

85*78 

<lermau 

957 

Gil 

18 30 

1 070 

15*45 

2*85 

84 42 

1900 { 

British 

1525 

790 

19 52 

1*081 

17 07 

2 45 

87*45 

(let man 

1004 

557 

20 IK) 

1 083 

17 .‘18 

2 02 

80 90 

1901 { 

British 

1441 

851 

19 38 

1*180 

17*02 

2 30 

87*82 

j (fprman 

1112 

621 

17'00 

3 *073 

14 70 

2*90 

83*53 

1902 { 

! British 

1320 

878 

19 29 

1*080 

10 80 

2*49 

85*11 

(lei man 

1042 

492 

17*48 

1 *072 

14*79 

2 04 

82*74 

1903 { 

British 

1510 

933 

19 93 

1 083 

17 28 

2 05 

80 98 

(let man 

1 KM) 

500 

19 70 

1 082 

10 87 

2 83 

85 03 

1904 j 

Butisli 

1491 

892 

20-25 

1 *084 

17 05 

2 00 

87 04 

(lerman 

988 

010 

20 !M) 

1 087 

18 32 

2 58 

87 00 

1900 [ 

British 

1011 

990 

20 13 

1 084 

17 50 

2*03 

87 30 

(rcnnan 

927 

495 

19 30 

1 080 

17 00 

2 .*40 

88 08 

1900 | 

British 

1574 

827 

20 01 

1 083 

17 45 

2 50 

80 85 

Ucrinan 

1071 

544 

19 00 

1 081 

17 23 

2 37 

87 91 

1907 { 

British 

1914 

890 

20 30 

1 085 

17*‘.M) 

2 40 

88 17 

durmau 

872 

424 

19*70 

1 081 

17 44 

2 20 

88 03 


Beeves. - This word is used to denote fat¬ 
tening cattle, luit is seldom heard in the eveiy- 
day language of the stockowner It lends itself 
more to poetic diction; as m Longfellow’s lines— 

‘ Men have no faith in finespun sentiments 

Who put then trust in bullocks ami m beeves’. 

Be^a rs. See V a o r a n ts 


Begonia. — The tuberous begonias have 
become very popular garden plants in the last 
twenty-live years. They have been bred from 
several species found on the Andes of Peru and 
Bolivia, and the changes wrought in the size, 


[S Hi 1 

form, and colours of the flowers arc quite aston¬ 
ishing. They aie so easily grown, and flower 
so freely and continuously, that they are almost 
as popular as the Sc arlet (J cranium For summer 
bedding it is usual to raise them from one-year- 
old tubeTs planted in March in boxes 01 open 
fiames and kept rather warm until they have 
grown a few inches high, when they are haidened 
ofrand transferred to the flowei beds They 
require a light, rich soil, the looser it is in 
the beds the better, and they must be kept 
uniformly moist. On the approach of cold 
weather the tubers should be lifted, dned 
by exposure, and then cleaned and placed 
in dry soil or sand, out of the reach of fiost, 
till they are staitcd again the following 
spring The best var leties ale giowui m pots 
for the decoiation of the conservatoiy It 
is easy to raise a stoc k of plants from seeds, 
which should Ik* sown m heat in February, 
and the seedlings giown on in an inter¬ 
mediate tempeiature Skilfully handled 
plants tints laised will flower freely when 
six months old. [w t w.] 

Belgian Horse, a breed of horses 
supposed to be descended fiom the old 
Flanders black horse IIis native district 
is the valley of the Meuse, and horses bear¬ 
ing the chaiacteristic's of the breed hto also 
to he found in the north-eastern piovinees 
of Krance, in ltalv,and in the United States. 
The black stallions largely employed by 
fiiner.il undertakers m Britain, of which 
there are said to be about 700 in London 
alone, aie selected from horses of this hived 
and imported from Holland and Belgium. 

The following are the main points that dis¬ 
tinguish the breed The head is of medium 
size, with small eyes, mouth, and nostrils. The 
forehead is short and slightly hollowed between 
the prominent ridges of the eye sockets The 
neck is strong, arched, and muscular. The body 
is closely coupled with broad chest and power- 
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ful shoulders, and best answers to the descrip¬ 
tion ‘blocky’. The legs are short and stout, and 
sparsely ‘feathered’. The colour is variable, 
and the size ranges from 14 b to 16 hands. The 
action is brisk, but the pace rather short. 

There is a considerable variation from the 
true Belgian type in the different provinces in 
which the breed is now established. The Bel¬ 
gian bred m the province of Hainaut is essen¬ 
tially a draught annual for heavy lorry work, 
but in more southern districts a lighter type of 
horse is more commonly seen, e.g. in the variety 
known as Borinage. In the Ardennes the size 
of horses of the breed is still further reduced. 
On the other hand, the Braban§on, or variety 
of the province of Brabant, is even larger and 
heavier than that described abo\ e. 

Bell, Dr. Patrick. — From early times men 
have exeicised their ingenuity and skill in con- 
tnving machines to facilitate the ingathering of 
the harvest Out of a long list of sin h men the 
Rev. Patrick Bell holds the place of honoui, as 
he was the first to bring a really ser\ icoable 
machine to the aid of the farmer. He was bom 
in 1801 at the farm of Mid Bench, Auchter- 
liouse, Forfarshire, where his father was farmer 
lie was educated at St Andrews University, and 
it was in his student days, while at home on 
holiday, that he was impressed with the gieat 
expense and labour involved m securing the 
giain ciop, then (‘lit down by scythe or reaping 
hook Taking his idea from the gulden shears, 
he was able m 1827 to produce his first, machine, 
which was set to work on Ins fathei sfanu The 
inventoi’s idea was a series oi double-edged 
shears The nppei blades, thn teen in number, 
were firmly bolted to the ciossbai, while the 
under blades moved to right and left A con¬ 
tinuous set of cutters was thus formed, and the 
grain, drawn m by a reel in fiont, fell on a slop¬ 
ing canvas and was deliveicd at the oil side. 
The reaper found its way to various farms m 
Forfarshire, one was sent to Ireland, and four 
to Amei lea After finishing his career at tin* 
university he was licensed to pieu<h, and in 
1843 he came to (Jarmyllie lleie his inventi\e 
genius did not forsake lnm, for m the attics ol 
the manse he had his workshop, and in his 
leisure houis he devoted himself to various 
mechanical pioblems. lie made a small meal 
null foi giHiding his oats, a flour mill toi his j 
wheat, and a coffee mill foi his eoilee—all of 
which were iegulaily used. At an early penod 
of Ins life he manufactui ed sugai out of beet- 
ioot which he had grown, inventing and making 
the nc< essary machinery ills nniveisity, incog- j 
nizing his great invention, conferred on lum the j 
degiec of LJL D., while the Highland and Agri- 1 
cultural Society presented him with a piece of 
silver plate and £1000, as the inventor of an 
‘ efficient reaping machine *. He died at (‘ar¬ 
my llie in 1869. [o s. m.] 

Belladonna or Deadly Nightshade 
(Atrvpa Belladonna ) —This plant is a most deadly 
poison, and belongs to the same order as the 
potato, namely Solanacea*. It is a herbaceous 
peiennial which dies down every year, and re¬ 
news itself from a stout persistent stock. Bella¬ 
donna is frequent on chalky soils and in the 


neighbourhood of ruins. In summer the plant 
is bushy, with stout stems 2 or 3 ft. high. The 
leaves are large and egg-shaped, emitting a 
peculiar heavy smell. The flowers are dingy 
purple bells, drooping, and about 1 in. long. 
The berry fruit is dark and glossy, quite like 
a cherry in size and shape. All parts of the 
plant are poisonous, from the presence of the 
deadly alkaloid atropin. An ointment contain¬ 
ing atropin is frequently smeared round the 
eye when it is necessary to dilate the pupil. A 
curious fact about Belladonna is that opium 



I Call \ sunl (oioll.i 2, (’ofnlla. sjutMri ojifii Scitioil 
ol liuit 


a< ts as an antidote to it, and vice versa. In 
eases of poisoning by Belladonna the stomach- 
pump and emetics must be had recourse to as 
speedily as possible [a. n. m ‘a ] 

Bell Flower. See Bluebell. 

Beilis, the genus of plants to which the 
daisy belongs The double daisies aie very 
serviceable m the garden, being excellent for 
defining holders oi to plant imiiid the margins 
of flowei beds They have been gieatly im¬ 
proved by gardeners, the flowers of the best 
varieties being two inches acioss, veiy double, 
and coloured pink, ied, white, oi variegated. 
They may be laised horn seeds, the different 
varieties coming fairly true, sowing the seeds in 
the autumn and transplanting the seedlings in 
spring in the places where they are to llowei. 
Or a stock of plants may easily be raised by 
division, for these plants have the same sturdy 
constitution as the common daisy, fiom which 
indeed they have all been evolved. They are 
most effective from March to May, but they 
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are more or less in flower for half the year. 
See also Daisy. [vv. w.] 

Bell Wether.- This term arose out of the 
once pievalent custom of attaching a bell to the 
neck of the shoe]) which led the flock 

Belly, Inflammation of. See Peri¬ 
tonitis 

Belt. See Shelter, Planting for. 

Belted Cattle. Pelted cattle* are repre¬ 
sented in the British Isles by a stiain of Callo¬ 
way cattle, and on the continent of Europe and 
in Aiiierita by the Dutch Belted breed As it 
is possible that the belted strain of Calloways 
may have arisen from the Dutch Belted cattle, 
it will be convenient to dost nbe the latter tirst ! 
The origin of the Dutch Belted cattle isobseuie, 
but they are said to ha\e existed as a pine breed 
since the 17th eentuiy, clueflv m the >ontiol of 
the nobility of Holland They ale known in 
tin n own country of Holland as tin* ‘ Laken- 
helil ’ oi ‘ Lakenleld } tattle, the wold ‘ laken ’ 
meaning a sheet oi t loth passing lound the 
bod\ The belt is of pine white hail, and ill 
pci feet form e* tends fiom the shoulders to the 
hook bones, completely eneircling tin* body, and 
unhiding the foie pait of tin* udder; it vanes 
in width, sometimes nan owing to less than 12 
in With the ext option of the belt the annual 
is entirely Mat k, like the eonespondmg strain 
of Calloways, but unlike the Calloway it is 
hoi lii'd 

The Dutch Belted cattle aie i at her laigei 
than Ayr sillies and Cuei nseys and smaller than 
ILolstems Typical <ows weigh fiom 1000 to 
1200 lb, and bulls up t-o 1800 lb They aie 
suited to rich low-land gia/mgs, and are pio- 
bably infenor to the Ay i shire in ability to fend 
foi themselves on infenor upland pastilles , 
Pie - eminently a daily breed, their milking 1 
qualities are said by Shaw (Study of Bleeds) 
to be excellent, but in the Pan- A met lean Dairv 
test of 1001, in wlmh ten bleeds paitmpated, 
five Dutch Belted cows made the following 
record rn 120 days — 

Yield of milk 248*1:5 r > lb Bleed lank eighth 

Churned butter *477 1 ,, ,» tenth 

Total solids .«)»>!► 17 „ ,, ninth 

According to this test seven other dairy breeds 
pioduced mole milk Some remarkable indi¬ 
vidual yields aie, howexei, mentioned by Plumb 
(Types and Breeds of Farm Animals). One 
cow produced 32 qt pel day on grass alone, 
and a herd of twenty-five or thirty cows and 
heifers in New Yoik State averaged from 800 
to 900 gal. of milk per head |>er annum. The 
milk does not reach a high average of butter- 
fat, but it is good for cheese and butter making, 
and excellent for calf-feeding on account of its 
relative richness in bone- and muscle-forming 
constituents. The feeding qualities of the Dutch 
cattle are fair up to two years old, after which 
age they kill badly, as they aie not bred for 
beef, and tend more to the dairy form when 
they mature. In America, where opportunities | 
anse for crossing with British breeds, they have 
exhibited a remai kable prepotency, and accord¬ 
ing to one breeder, if they are mated with any 
cattle of a solid colour, such as the Devon or 


Bed Poll, the belt is almost invariably repro¬ 
duced. An exceptional example ot prepotency 
occurred in the herd of the Ohio State Univer¬ 
sity. A Dutch cow was mated with a bull of 
the equally ancient Jersey breed and a white 
belted calf produced, exactly like its dam ex¬ 
cept for a small black spot in the middle of the 
white. The Dutch Belted cattle are not widely 
distributed Even in their native Holland they 
are not numerous, and in America they are pro¬ 
bably the least populai of the dairy breeds. 
They are found, however, in the United Stab's, 
Canada, and Mexico; then numbers arcgicatest 
in the Eastern States, partieulaily in the State 
of New Yoik. The interests of the bleed are 
piomoted bv the Dutch Belted Cattle Associa¬ 
tion oi Amenea, with headquarters m New 
Yoik A scale of points has been drawn up 
bv this Association foi the guidance of hreedeis. 
The scale accoids 8 pei cent of points formloui, 
which is icq lured to be black except for a deal ly 
defined white belt, the bell to be of medium 
width, beginning behind the shoulder and ex¬ 
tending neai 1 v to the hips. In judging bulls, 
live points additional aie given for pel feetion of 
belt 

! Belted Calloways Belted cattle weie 
1 found in limited mimbeis in diilcient paits oi 
! the United Kingdom m the eaily 19th eentuiy. 
Youatt, as quoted by Low, mentions that belted 
cattle were to be found m Somerset, a blown 
and white bleed of old standing, both homed 
and polled, and well suited foi the daily An- 
othei authouty speaks of black belted cattle in 
the maish lands of the east of England, pro¬ 
bably lininigiants from Holland, brought by 
lefugees fiom the Low Count!les Belted cattle 
wen* also found m Wales, the lesulL, it is said, 
of crossing the Welsh cattle with the White 
Finest bleed At piesent the only Bntish 
cattle cliaiacteri/ed by a white belt or sheet 
belong to a strain of Calloways chiefly found 
m Noi thmnbei land, and lieie and there in the 
south-west of Scotland Ac voiding to Piofessor 
Wallace (Farm Live Stock of Great Biitain) 
this is an old and valued stiain of the Gallo- 
j ways, which seems to have existed fiom time 
, iiiiiiieinoi lal It. is diihcult to avoid the con- 
i eiusion that it may have oiiginated fiom a 
! cioss of Dutch Belted cattle, though no docu- 
j mentary evidence is available to substantiate 
I the assumption The known piepotency of the 
j Dutdi cattle lends weight to this view-, and the 
I frequent tiaflickmgs between Scotland and the 
| Low- Countiics in tin* 17th and 18th centimes 
I would provide opportunities for the linpoita- 
tion of a few Dutch Belted cattle. The hoi ns, 
the only essential difleienee, would disappear 
with the piedonnnanee of Calloway blood 
About the year 1800,belted Galloways were in¬ 
troduced to Northumberland by Lady Melville, 
and for a time they were known as Melville 
Calloways They are now found in greatest 
numbers in the valley of the south Tyne and 
around Haltwhistle The marking is not so 
distinct as in Dutch cattle; sometimes the belt 
does not encircle the body, and ‘ white feet and 
tail t lids art' often seen ’ Those belted Gallo¬ 
ways of Northumberland are said to be larger 
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than the black Galloways, less wild, but quite 
as hardy, and better milkers. The white belt 
appears to dominate the pure black in crossing, 
and according to the late James Biggar of .Dal¬ 
beattie, a family of white-belted females threw 
white-belted calves for fifty years, though nearly 
all the bulls used were entirely black. The lion. 
F. Bowes Lyon of Ridley Hall, Bardon Mill, 
Noithumberland, owns a held of pure-bred, 
white-belted Galloways with exceptionally per¬ 
fect markings, the result of painstaking selection 
and mating. Hun-belted Galloways are not 
unknown, and a bullock of that colouring was 
first in his class at Smithfield Show hi 1905. 

[ft. b. o.] 

Bent, the common name of several species 
of glasses belonging to the genus Agrostis. See 
Aouostis 

Bent and Starr Acts. Towards the end 
of the 17th century sundry lands lying along 
the sea coast of Scotland had been ruined by 
an inundation ot sand dnven from adjacent 
sandhills, and m paiticulai two-thirds of the 
Baiony of Culbin, m Morayshire, had been so 
overwhelmed with blown sand that no tiace 
of the mansion-house, outhouses, or ore hauls 
could be seen (Chambers, Domestic Annals). 
To this day this tract is still a barien wildei- 
ucss of sand, though the traces of cultivation 
can still be seen where the sand has blown of! 
(St .John, Wild Spoils of the Highlands) In 
consequence of this calamity an Act of the Scots 
Parliament was passed in the year lf>95, en¬ 
titled an Act foi the 4 Preset vation of Meadows, 
Hinds, and Pasturages Ring adjacent to Sand¬ 
hills’, wherein the pulling of Bent, Bloom, oi 
Jumper oil sandhills, either by the piopiietois 
of the ground or anyone else, is piolnbited under 
the penalties in the Act In 1742 an Act of the 
Imperial Parliament (If) Geo IT, c 33) was 
passed whereby similar provision was made to 
prevent the cutting or pulling of Bent or Starr 
on the coasts of England, under reservation of 
certain prescriptive rights in the county of 
Gumheiland. By this Act the Scots Act of 
1095 was re-enacted as regards Scotland and 
rendered more effectual. Not only the person 
pulling the Bent, &c., but anyone within eight 
miles of any sandhills m whose custody such 
Bent, Ac, is found, is liable to the penalties set 
forth in the Act. [n «.*] 

Be nth ami a fragifera or Cornus 
capitata is a Chinese tree related to the 
British Dogwood In the British Islands it is 
too tender to tlime m the open air except in 
the warmer parts. In South (lornwall it forms 
a tree with the habit of an apple tree, and in 
spnng is clothed with creamy-white flowers 
not unlike single roses but thicker in the petals, 
and m the autumn with fleshy dull-red fruits 
not unlike m shape and consistency those of the 
strawberry. These fruits are not, however, fit 
to eat, but the tiee is worth growing on account 
of its handsome flowers. [w. v\ ] 

Bentham’s Pine. Sec Pink 
Benzoic Acid and Benzoates. — Ben¬ 
zoic acid is found widely distributed in nature 
in aromatic gum resins, such as gum benzoin, 
balsam of Tolu, and dragon’s blood; m essential 


oils, such as those of cloves and cinnamon; &c. 
It is also prepared artificially, and at the present 
day the artificial product has practically dis¬ 
placed the natural one. It is a typical aro¬ 
matic acid, with a pleasant aromatic odour. Its 
chemical formula is O c H- OOOH. 

Like the closely related salicylic acid, benzoic 
acid is used as a pi eservative and antiseptic. It 
is used aH a food preservative for very similar 
purposes to salicylic acid, but is not used to any¬ 
thing like so great an extent as that acid. Like 
salicylic acid it is a mild preservative, without 
any poisonous action on higher animals when it 
is present m only small quantities. Both the 
free acid and its sodium salt are used The 
free acnl is a white, feathery, crystalline sub¬ 
stance, with a faint, pleasant, aiomatic odour. 
It volatilizes readily on heating It is only 
slightly soluble in water. Sodium benzoate is 
readily soluble m water 

As a preservative, lien zoic acid or sodium 
benzoate lias been used for wines, beers, fiuit 
juices, jams .and jellies, ham, bacon, potted 
meat, sausages, and ketchup It is seldom found 
in these substances in this country, as, where a 
pi eservative is used, it is nearly always salicylic 
acid In certain other countries, in which the 
use of salicylic acid is prohibited, it is said that 
benzoic acid is more largely employed. Benzoic 
acid is not poisonous in small doses, though it 
may be injurious to persons whose excretory 
functions are deranged, or who, on account of 
personal idiosyncrasy, aie specially susceptible 
Arguments for and against its use as a preserva¬ 
tive have been brought forward, very similar to 
those used in the case of the more important 
sal icy lie acid 

Bcnzou acid is used as an antiseptic in sur¬ 
gery, and was used as such long before its use 
as a pi eservative for foods was known (Vitain 
well-known old preparations for application to 
wounds, such as the balsams, which have been 
in use for long jienods, owe their effect in w hole 
oi in part to the presence of benzoic acid. As 
an antiseptic it appears to be rather more power¬ 
ful towards most organisms than salicylic acid. 
It is also used in medicine for internal applica¬ 
tion for certain purposes, such as the disinfection 
of the urinary passages, and is administered in 
doses up to 15 grains [j n ] 

Berberis, the genius of plants to which the 
Common Barber ry (/?. vulgar is) belongs. See 
Barberry 

Bere, the common name of four-rowed bar- 
lei See Barley 

Bergamask Sheep, a race of sheep 
found in Italy. The wool is white and of 
medium staple; the legs are long, and the body 
presents a quaint appearance The most re¬ 
markable featuies of this sheep are its long, 
pendulous ears and its long, white face 

Berkshire Knot or Nott, a breed of 
sheep which formerly ranged over the Downs 
of Wiltshne, Hampshire, and Berkshire Fiom 
this breed, as well as fiom the Old Wiltshire 
homed breed, the Hampshire Down has been 
developed by ciossmg with the Southdown. 
See Hampshire Down. 

Berkshire Pigs. —Amongst those English 
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breeds of pigs which have secured much more 
than a local reputation, that which has been 
named after the county of Beikshire will rank 
high. During the sixth and seventh decades 
of the last century a considerable proportion 
of the best bacon manufactured in the Eng¬ 
lish and Irish bacon factories was the produce 
of pigs through whose veins coursed more 
or less of the so-called Berkshire blood. The 
oiigin of the Berkshne, like that of most of 
our present-day pure-bred pigs, is shrouded 
in mystery to a great extent. In the eaily 
days of the Royal .Agricultural Society of Eng¬ 
land, when the prizes were tillered for pigs of 
any type or colour, a black-and-white pig with 
sandy spots was often successful. This class 
of pig was found in the south-midland and 
western counties of England, those bied in Berk¬ 
shire, Somersetshire, and adjoining counties pat 
taking mole of the black colour, whilst those 
bled un the counties of Oxford, Waiwuk, Lei¬ 
cester, Noi thampton, &c , showed the white and 
sandy spots to a greater extent Tins may have 
been due to the infusion of a laigei piopoi- 
tion of the blood of the gnzzlv giey, sandy, and 
black-spotted pig found in the lattei counties, 
which lias been in comparatively recent \ears 
crossed with pigs of a lighten colour, and has 
been known as the Tamwoitb, as well as to an 
liicieased proportion of the blood of the white 
pig, with blue spots or markings on the skin, 
winch at that time was locally known as the 
(Iambildgeshire or Fen breed. Although tins 
variation m eoloin was vciy noticeable, tlieie 
was comparatively little ditleience m the othei 
characteristics of the Beikslme pig of that 
period, which was long and deep m the body, 
rather long in the head, light in the jowl, neck, 
and foiequalters, fine m the bone and ban, of 
which last it had a fair quantity, and it- fui- 
mshed a carcass with a huge proportion of tine- 
quality lean meat Some of the old baeon- 
cmeis claim that with the aid of tins < lass of 
pig they were able, even wuth the old-fashioned 
system of curing, to produce baron and hams 
fit for the gods. It is leeorded against the 
Berkshire boars and sows of that day that they 
weie of a somewhat savage disposition, but 
against this drawback it was possible to set 
the fact that they w'ere very pi oldie, and that 
the sows were good mothers and flee milkers, 
whilst the young pigs were hardv, giowmg and 
thriving in a most xatisfattoiy manner, and 
needing comparatively little taie and attention. 
It is true that the system of pig-keeping, if 
such a thing as a system could be said to exist, 
was totally dissimilar to that which is now fol¬ 
lowed by up-to-date pig-keepers, and this might 
have rendered the Berkshire pig of that penod 
a greater favourite than a pig of a similar type 
and character would be at the present tune. 
Half a century or more ago the life of the 
ordinary fat pig was at least twice as long as 
now, when we have reduced the so-called store 
period at least one-half, and in many instances 
to a fourth of the nine to twelve months during 
which the farm pig was supposed to be profit¬ 
ably employed in simply increasing its size, and 
in rendering itself fit to convert the more valu¬ 


able food, such as meal produced from the 
grinding of barley, wheat, peas, &c., into pork. 
It was apparently considered at that time that 
it was much more profitable to have two sepa¬ 
rate periods in the life of the pig, the first being 
called the store period, when the jug was fed on 
a comparatively small quantity of inexpensive 
food, in addition to the refuse from the farm¬ 
house, dairy, &c., and any other food winch it 
might pick up in its wanderings about the farm 
premises, and at times even in the villages. 
This store period would be of varying duration, 
being regulated as a rule by the time of year 
m which the pig happened to he born. The 
late summer pig would often be made leady 
for killing when some fifteen months old, whilst 
the spring-born pig would be at least eigh¬ 
teen and frequently twenty months old eie 
it- met. its fate at the hand of the countryside 
pig-killer This vaiiation m the age of the 
fat pigs was due to the fact that nearly all the 
fattened pigs weie killed dunng the winter 
months, as it was at that- tune impossible to 
conveit the poi k into bacon and hams dunng 
the wami weatliei wdien the fly was prevalent. 
The fatting period would commence as soon 
after liaivest- as then* was a supply of mlenor 
corn, h,s this, when giouncl into meal, was the, 
principal feeding-stull’ on winch pork was mami- 
fa< tuied These remarks will explain why the 
Berkshne jug was so gieat, a favountc with 
mil foiefatheis. It lent itself admirably to the 
requiienients of the fannei and pig-keepei, m 
that it consumed a veiy considerable quantity 
of fann produce which, without the pig, would 
have been wasted, and it furnished a long, deep 
carcass heavily laden with fat, which could be 
converted into bacon and hams so satin at ed 
with salt that it could be kept ovei the summer 
by hanging fiom the beams in the ohl-fashioned 
farm kite lien, oi stowed away in the capacious 
chimneys of the farmhouse In the* latter place 
it acquired that smoky flavour which has be¬ 
come so generally appienated, and which has 
led our American filends to invent and manu¬ 
facture so-called 1 liquid smoke * to be applied 
to the bacon, and thus save the somewhat 
heavy cost of smoking it. in the usual wav by 
the burning of oaken wood, sawdust, &e, as is 
adopted bv the bac on-euiers and the wholesale 
dealeis in bacon 

Some th 11 ty or forty years ago, a combina¬ 
tion of several circumstances hi ought about a 
gieat. change m the type and conformation of 
the Beikshire pig. Amongst these were the 
introduction of the mild-cunng system and cold- 
air chambers, which enabled bacon-enrols to 
cany on their work during the summer as well 
as in the winter months; the great change m 
the style of living amongst all classes, due to 
increased circulation of money attending higher 
wages and extended commerce and manufac¬ 
tures, when smallei joints and what was con¬ 
sidered to be more easily digested and leaner 
meat w'as demanded. Added to these, and per¬ 
haps the most potent of all, was the demand of 
those of our American cousins who, having made 
piles of enormous dimensions, had turned their 
attention to the breeding of so-called fancy 



119 


Berkshire Pigs 

stock. Shorthorns were one of the first varie- fat backs. Other breeders were said to have 
ties of English stock to be imported by them; bought boars of the Small Black breed to secure 
and as the majority of the breeders of Shorthorn the compact type of Berkshire; in this they 
cattle in those days were men of means, and to a were successful, save that in some of the pigs 
greater or lesser extent hospitable, and epicures, so bred the markings were not complete. In 
they were breeders of Berkshire pigs, wnicli at order to explain the word ‘markings 7 it may 
that period furnished choice pork, bacon, and be advisable to state that the correct colour 
hams. In those piping times, maize was king of the Berkshire pig, as declared by the society 
in the States, and the conversion of it into ex- formed for the purpose of caring for the 111 - 
portable merchandise one of the problems of the terests of its breeders, is black with white 
hour. What, then, could be more natural than points or markings, i.e. a white star on the 
the suggestion that one or more Beikshire pigs forehead, white feet, and white hairs on the tip 
should form the Juckpenny 111 a deal for Short- of the tail. At the present time even more 
horn cattle, especially as our American cousins importance is attached to thes« white markings 
had failed thus far to produce a type of pig at than was the case when the Herd Book first 
once so handsome and stylish as the Berkshire, appeared. This is shown by a regulation ieecntly 
and withal one apparently so well qualified to adopted, that at a first-class show a Beikshire 
convert their corn into pork and lard. As the pig deficient in its markings should not have a 
two forms of food into which the major portion prize allotted to it Some of the old-fashioned 
of the fat hogs were manufactured in the States breeders contend that this rule, if strictly car- 
were bandied pork and laid, the agents of the lied out, would be bound to have a bad effect 
Americans naturally selected Berkslnres of the on the commercial value of the hog, and that 
thick-backed and fat type; further, as their this last is the most important point for* the 
main object was to obtain a certain weight of breeders of pigs, as of all other varieties of live 
pork, whether produced 111 the foie or the hind stoik, to study, as from it and not from the show 
quarters, or even in the head and jowl, they yard must be sought the really continuous and 
chose pigs short in the head, heavy 111 the jowl, profitable market One would think that this 
thick m the shoulders, and with tine hail and was a v. on vine ing argument, especially when the 
bone. With the majoi portion of these buyers fact is taken into account that this pecuhai 
01 agents from the States the question of cost colour 01 marking is not natural to the Beih- 
did not appear to enter, so long as they ol>- shire, 1101 does it afford the slightest indication 
tamed pigs of the unusual and pionounced type, of any particular points possessed by the cor- 
IIrider these circumstances the breeders of Bei k- leetly maiked pig, 1101 of the pork or bacon 
shire pigs could not be blamed for attempting which its carcass would furnish. It would ap- 
to produce the kind of animal winch they could pear to be one of those peeuliai fancies which 
sell at such remunerative juices. have been inseparable from the exhibition of 

Another fact which had a very considerable most kinds of live stock—fancies which have 
influence in rendering the short-headed, wide- gieatly tended to 1 educe the commercial and 
backed, and fat-carrying Beikshire fashionable, piactical value of all the various departments 
was that the general run of those moneyed of our shows. Some thirty years since, this 
Americans who had taken up the hobby of pig question of the fancy and the commercial points 
breeding and showing had little or no knowledge, of the Berkshire and other pigs w r ax thoroughly 
even if it troubled them, of the commercial or thrashed out in the agricultural press, when the 
practical points of a hog; their one desire ap- most noted firm of bacon-curers in England 
peared to be the owner and exhibitor of prize- wrote several letters and gave copies of photo- 
wmmiig animals of a different character to the graphs of the form of a suitable and an unsuit- 
ordinary run; and if these purchases were made able type of pig for conversion into bacon, as 
at extravagantly high prices, the greater was the well as other photographs showing the propor- 
interest that was taken 111 them. As the majority tion of fat and lean meat to be found in the 
of the judges at our live-stock shows are either two types of pigs. The breeders of the fashion- 
breeders, or—in too many cases —dealeis in the able style of pig naturally championed the 
various breeds of stock, it is only natural that cause of their favourites, which they declaied 
the market demands have a very considerable in- to be as near perfection as possible, using as 
fluence on the type of animal to which the prizes an argument the fact that Americans, who were 
are awarded. To such an extent is this the case, admittedly the most extensive hog-raisers in 
that a well-known judge, when asked to explain the world, continued to import at very high 
a decision, remarked, ‘You must follow the pi ices the prizewinners at our shows. Not- 
fashion if you want to be again appointed as withstanding the refusal of the breeders of the 
judge \ The judges of Berkshire pigs seemed fashionable Berkshire to admit the truth of the 
to be imbued with the idea to so great an ex- bacon-curers 7 contention, they have certainly of 
tent, that the prize-winning Berks were mainly late years been making most serious attempts 
of the American type. In order to win these to bring their pigs into line with the require- 
prizes and to share in the good thing, breeders ments of the curers, requirements which are very 
adopted varying systems; some contented them- similar to those of the purveyors of fresh poik. 
selves with selecting for stock purposes the The majority of the breeders appear to have 
neatest and shortest sires and dams—if these adopted the most effectual way to improve the 
possessed snub noses and heavy jowls so much form and substance of their pigs, and at the 
the better, since these points are usually asso- same time to preserve their special type and 
ciated with thick necks and shoulders, and character, by selecting for breeders the young 
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pigs, which are comparatively light in the jowl, 
neck, and shoulders, long and deep in the body, 
square in the hind quarters, and carrying a 
large proportion of lean meat; whilst a few are 
said to have followed the unwise practice of the 
breeders of Berk shires of a quarter of a century 
since, and have used boars of a black breed, of 
greater size, but no more suitable for the manu¬ 
facture of the finest quality of pork and bacon 
The infusion of a small quantity of the blood 
of pigs of this type would most probably more 
quickly mcieasc the size of the pig to be altered, 
but the results would as surely be of a less 
satisfactory and peimanent character; and be¬ 
sides this, the chances are that the introduction 
of this alien blood would result, after the fiist 
generation, in a return to the original black- 
and-white colour of the old-time Berkshire, or 
at all events to a considerable increase in the 
number of the young pigs possessing white 
spots of varying size on the skin It might 
very likely with justice be claimed that against 
this might lx* set a probable improvement in 
the prolificacy and milk-giving qualities of the 
Berkshire sows, and further that the slow 
growth of the young pigs, which is said to lie 
a decided weakness of the fashionable Berk¬ 
shire, would be eliminated; but these failings 
could be remedied with equal ease and greater 
certainty by the continuous selection of parents 
possessing in a marked degiee the good quali¬ 
ties desired to be retained The meie fact that 
the breeders of Berkslmes ha\e become alive to 
the probability of there still being some little 
room for improvement in then favourites is 
almost certain to ensure the necessary change, 
ami the modern Berkshire pig may regain the 
veiy high position in the porcine world which 
it worthily held for so many yeais [s s ] 
Berry/ Rev. Henry (1792 183(>), was the 
originator and editoi of the British Farmers’ 
Magazine, and a warm advocate and successful 
breeder of Shorthorn cattle. Foi some time 
lie was rector of Acton Beauchamp in Here¬ 
fordshire, but eventually resigned his living 
and devoted himself wholly to farming on an 
extensive scale in Worcestershlie Ills chief 
contribution to agricultural literature was Ins 
Improved Shorthorns and their Pretensions 
Stated This admirably written work describes 
the results of his personal observation and 
researches, and furnishes statements of facts 
which still possess some value for the live-stock 
breeder of to-day [j a] 

Beta. —A small genus of herbaceous plants 
belonging to the rial old <'henopodi.ice.-e and 
embracing about ten species The flowers aie 
bisexual, and arranged singly or in small axil- 
lai > clusteis oil long terminal spikes 'Hie calyx 
of tli<‘ flower is adherent at its base to the ovaiy, 
the upper parts being free. The five stamens 
present are perigynous and attached to a fleshy 
disk The fruit contains a single albuminous 
seed When ripe, its walls and the fleshy disk 
and base of the calyx become more or- less hard 
and woody The fruits of several flowers which 
are crow ded together often grow into a compact 
cluster. Such compound clusters are the beet 
and mangel ‘seed’ of commence. All the species 


- Beta 

have smooth, thick leaves and strong, fleshy 
roots. 

To this genus belongs the common sea beet 
{Beta maritima , L.), which grows on shingle 
and cliffs by the seashores in northern Europe. 
The plant is a herbaceous perennial, witli a 
strong, branched, fleshy rootstock and angular 
stems, which are usually spread on the ground 
in a circle, the ends only ascending. The leaves 
are a dark-green colour, the lower- ones having 
broad petioles and rliomboid-ovoid blades with 
acute tips; the upper leaves are lanceolate. The 
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1, Flower. 2. See tion of flower, cnliugul 

flowers are small and green, of the general struc¬ 
ture described above. 

The name Beta vulgaris , L, is given to the 
cultivated biennial forms of garden beet, sugar 
beet, and mangel wurzel They appear to have 
been derived from a variety of beet found in 
the Mediterranean legion, and named B. vul- 
gans y L., var maritima , Koch The latter plant 
dillers from the northern B . maritima , L., in 
being annual or biennial in habit, in the more 
upright cliaractei of its stems, and in having 
a simple taproot The garden variety known 
as chard beet, and grown for its thick, fleshy 
midribs, which aie cooked .and eaten as a vege¬ 
table, is sometimes considered a distinct variety 
{B vulgariSy L., var. Cirla). The experiments 
of Schindler, l'roskowetz, and others, however, 
suggest that all these wild and cultivated plants 
are forms of a single species. [j. r.] 
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Betel Nut- —The Betel Nut Palm (Areca 
Catechu , L.) is cultivated over wide areas in 
Southern India, Ceylon, Siam, and the Malay 
Archipelago. The tree, which glows to a height 
of HO ft. and attains a girth of 12 to 15 in., is 
grown from seeds. The seed beds are carefully 
irepared from finely broken soil mixed with 
eaf mould, and the seeds (fully matured nuts 
from old trees) planted about 9 in apart during 
A pril. In October the seedlings are transplanted 
to any convenient jiart of the garden, placed 
about 2 ft. apait, and, at the end of the rainy 
season, removed to their permanent position and 
Wanted about (» to 7 ft. away fioin each other 
bantams, which develop rapidly, are intei- 
pl.inted with the palms for shade purposes. The 
tree begins to bear fruit when eight to ten years 
old, and continues to fruit freely for thirty to 
foitv years. The fruits occur in bundles, each 
tree beating from two to three bunches, and each 
bum h containing about 3(K) nuts. When ri]>e, 
the fruit, which is the size of a small lion's egg, 
is yellow, smooth, and shiny; the inner husk 
is fibrous, and rather difficult to remove The 
nut is principally used as a masticatory, and 
is supposed to act as a stimulant to the diges- 
ti\e organs. In prepanrig the nut for con¬ 
sumption it is first carefully husked and scraped 
free from fibre, and then thrown into a large 
copper pot containing boiling water and a little 
lime The boiling is continued foi two to three 
hours, and the nuts then removed by a per¬ 
forated ladle, which allows the lupior to drain 
back into the pan The nuts aie afteiwards 
sliced, and the slices dried m the sun In pie- 
paimg the bolus small pieces of the nut aie 
mixed with a little lime, cardamoms, catechu, 
and turmeric, and the mixture wrapped in a leaf 
of the Betel Pepper vine. [u. w ] 

Betterment.— The Wold ‘betterment* lias 
come to be used in a special technical sense to 
indicate the principle of distributing taxation 
to (over the expense of ceitain beneficial public 
woi'ks upon the owners or occupiers of the pio- 
perty which is benefited. The proposal is a 
modified system of taxation of land values, the 
increases to l>e taxed being confined to those 
which can be definitely attributed to an im- 
tn ovcnieiit carried out by a public authority 
it is subject, however, to the same diffhulty 
as regards the determination of the amounts of 
increased value. An improvement which may 
he beneficial to a site occupied by a shop need 
not be beneficial, or equally .so, to dwelling- 
houses or offices. That the value of a site is a 
function inter alia of the kind of building upon 
it, which represents comparatively permanent 
investment, is a fact to he borne m mind when 
any suggestions relating to taxation on the basis 
of the value of land are being consideied. It 
will be convenient to distinguish between three 
kinds of betterment. In the first place there 
is that which definitely benefits specific indi¬ 
viduals, the improvement having been umlei- 
taken mainly in their interests. It is commonly 
recognized that the cost in this case may justly 
be char ged to the persons w ho gain. An example 
of an Act embodying the principle is the Hous¬ 
ing of the Working Classes Act, 1890, which 


allows a special rate to be charged to the owner 
of a house previously obstructed w’hen the ob¬ 
struction is removed, the basis of the rate being 
the improvement in value, which is to be settled 
by arbitration. A second kind of betterment 
refers to the intended results of expenditure 
incurred mainly for a particular district smaller 
than the area taxed by the authority coneei nod. 
In tins case, too, it is a generally accepted prin¬ 
ciple, which has been earned out in certain legis¬ 
lation, that a special rate may reasonably be 
imposed upon the area affected. The third class 
of betterment, about which most controversy 
has taken place, i elates to the beneficial effects 
upon the value of piopertv incidentally caused 
by public woiks which were undertaken for 
other objects Special circumstances can easily 
be imagined m which this kind of betterment 
should be i.ited, and there are many examples 
to hand, but the proposal to confer a general 
power upon rating authorities to differentiate 
assessments with such betterments m view is 
of doubtful expediency. Such a power might 
be abused, and even if it were not, suspicions 
of partiality might arise. To some extent the 
effect of a betterment rate is secured in such 
circumstances by what is known as ‘the method 
of recoupment’, which protects the owneis of 
the bettered property against unjust exactions. 
The method of recoupment is tarried out by 
the authority concerned securing powers to pur¬ 
chase compulsorily property wfemn the region 
of improvement to an extent beyond their needs 
for the ini pi over uen t It is intended that the 
piopci t> should ultimately be sold again when 
the Better merit lias come to fruition. Complaint 
is, however, made that the business goodwill 
attached to certain properties is a serious ob¬ 
stacle in the way of the smooth and profitable 
woihing of this system Besides, compulsory 
purchase on valuation must be a costly mode of 
acquisition if all possibility of a real grievance 
on the pait of the ejected owner is guarded 
against. The asser turn that the adoption of the 
principle of ‘betterment’ carries with it that of 
4 worsernent’ is hardly convincing. By the min- 
i ciplc of worsernent is meant that individuals 
should have the light to recover from public 
' authoiities any loss due to the depreciation of 
their property which can be shown to be con- 
. nectecf with public iinpiovements Thus a new 
thoroughfare would drvert traffic, and thereby 
it might diminish the business done by shojw 
m an adjoining street But observe that such 
gr ievance as is mused by worsernent exists now. 
It would not be intensified by betterment talcs; 
; ratliei it would be reduced, since the buiden on 
I the property damaged would be reduced. 

[s. J. c.] 

! Betula. See Birch. 

i Bharal or Burrhel (Pseudois nayaur ), 
j sometimes called the Blue Sheep, is ail iuterest- 
j ing link between true Sheep (Ovis) and (mats 
i (Capra). It inhabits the Himalayas and Tibet 
1 from an altitude of 10,0(X) ft. and upwards, 
j Horns are piesent m both sexes, those of the 
male being rounded, nearly smooth, and directed 
upwards and backwards, then slightly inwards 
at the point, burning an open sigmoid flexure; 
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while those of the females are small, and directed 
upwards and outwards. There is neither beard 
on the chin nor mane on the neck. The general 
colour is brownish in the summer and almost 
slate-grey in the winter. The underside and 
inner sides of the legs are white. There is a 
considerable quantity of black down the front 
of the legs, and some also on the muzzle, the tip 
of the tail, and frequently a stripe along the 
side above the belly. The tail is longer and 
more hairy than in wild sheep, and under the 
stimulus of excitement is earned erect. The 
Bharal differs from the true sheep principally 
in having no suborbital gland and no depres¬ 
sion on the skull for its lodgment. In this, as 
in the structure of the horns, it approaches the 


Aoudad or Barbary Sheep (see Argali), but 
differs from that species in the shortness of the 
tail and the absence of the mane on the throat 
and fore legs. From the goats the Bharal may 
be distinguished by certain structural details 
connected with the back of the skull, as well as 
by the possession of glands in the inguinal region. 
Bharal do not hybridize with domestic slice]). 

[n.i i-.] 

Bibionidae. —A family of flies (Diptcra), 
the males generally jet-black, with large con¬ 
tiguous eyes, the females black, yellow, or led, 
with much smaller eyes. The larva* are very 
unlike the typical fly maggots, resembling leg¬ 
less caterpillars, with very distinct horny head 
and numerous spiracles, and they often occur m 
great masses congregated together. The best- 
known examples are Bibio ward and Dilophus 
febrilis , the Fever-fly, so called because it was 
supposed to occur with especial frequency in the 
rooms of fever patients. The latter lias been 
accused of injuring hops in Kent. It often 
occurs in horse ana cow manure, and when in 
excessive numbers it is dangerous to plants to 
which such manure is applied. [c. w.] 

Bield. —A Scotch term for a place naturally 


protected from storms and cold, as, for example, 
an overhanging bank under which sheep can 
find shelter. An old Scotch saying runs, ‘ Better 
a wee buss than nae bield’. Flakes interlaced 
with straw or covered with coarse sacking are 
frequently used as a bield for ewes suckling 
early spring lambs. 

Biennial Plants. —This term is applied 
to all plants which perfect their vegetative 
organs during the first year of their life; during 
the second year they devote themselves entirely 
to the production of the reproductive organs, 
and then die. The seed sown in spring ger¬ 
minates, and during the first season of growth 
produces a fleshy taproot crowned by a rosette 
of ground leaves These leaves manufacture 
food and store it away in the 
fleshy taproot foi use next season. 
During winter the plant remains 
dormant, but in the following 
spung the bud in the centre of 
the leaf rosette becomes active, 
and using up the food previously 
stored in the root, becomes a long, 
flowering shoot. This flowering 
shoot brings the fruits and seeds 
to maturity. In so doing, the 
whole plant is exhausted and dies, 
and tlieie is nothing left to con¬ 
tinue the growth but the seeds for 
reproduction. Biennial plants are 
the root crops of agriculture, eg 
Turnip, Swede, C'airot, Parsnip, 
Mangel. The potato is not a bi¬ 
ennial, but a perennial. Biennial 
seeds are also common, e.g Bui- 
doek, Spear Thistle, Wild Carrot, 
Wild Parsnip. In dealing with 
biennial weeds the impol taut point 
to notice is that they always start 
from seed; therefore to prevent 
recurrence of such pests, seeding 
must be prevented, [a. n m‘a.] 

Biestings or Beestings. The first milk 
drawn from a newly calved cow. See Colos¬ 
trum 

Bigg, a term sometimes applied to here or 
four-rowed barley. 

Big Leg, a popular* name for* the disease 
known to veterinary surgeons as lymphangitis. 
See Lymphangitis. 

Bilberry, Blaeberry, Blueberry, or 
Whortleberry (Vaccimum Myrtillux) is in 
Britain the commonest species of the genus 
Vaceinium (nat. ord Ericaceie), which also in¬ 
cludes the Bogberry ( V. uliginosum), the Cran¬ 
berry ( V. Oxycoccos ), and the Cowberry or Tied 
Whortleberry ( V. Vitix ideea). The Bilberry is 
a small glabrous shrub, usually about 1 to ]| ft. 
high, with small, deciduous, ovate or slightly cor¬ 
date leaves, globular pale-greenish-white flowers 
tinged with red, and globular blackish berries 
covered with a glaucous bloom and crowned by 
the short calyx-teeth. Indigenous throughout 
all central and northern Europe and Siberia, 
it is common in all parts of Britain except 
the eastern counties, and is in the Scottish 
Highlands often found over large tracts asso¬ 
ciated with bogberry, heath, and heather. Oc- 
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Bilberry — Bill of Exchange 

curring extensively on waste lands suitable for opened up to too great an extent to properly 
planting, it is one of the least troublesome of protect the soil against incipient exhaustion; 
weeds to contend with, as it can easily be cut but when the woods get opened up further, the 

bilberry has usually to give way to other 
weeds, which oust it on the leaf-canopy get¬ 
ting further broken up and allowing more 
sunlight to fall on the ground [j. N ] 
Billhook.— An implement used lor cut¬ 
ting hedges and lopping branches, for faggot¬ 
ing, and wherever the wood to be cut is of 


Bilberry (Vaccimum Myrtillus) 

hack, and then does not grow quickly or large small diameter. The length and degree of cur- 
enough to interfere with the proper develop- v&ture of the blade depend on idle district, 
ment of the young tiees planted. In woodlands Bill of Exchange, often spoken of simply 
its appearance is a sign that the leaf-canopy as a Bill, is defined in law as 4 an unconditional 
formed by the tree-crowns is already becoming order in wilting or printing addressed by one 



Bill of Exchantfe 


person (called the drawer) to another (the on demand, or at a fixed or determinable future 
drawee), signed by the person giving it (the time, a sum certain in money to, or to the order 
drawer), requiring the person to whom the of, a specified person (the payee) or to bearer ’. 
instrument is addressed (the drawee) to pay The bill is said to be accepted when the drawee 
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writes across the face of it the word ‘ accepted * 
along with his signature; and he may also add 
words indicating where it is to be payable. A 
bill to be legal must be drawn on stamped paper 
or have a stamp attached, the value of the stamp 
varying with the amount of the bill, from 1 d. 
for £5 up to ],?. for every £100 or fraction there¬ 
of The payee or person in whose favour the 
bill is drawn may at once take it and get it dis¬ 
counted at a bank, or he may endorse it over to 
another person-—Hay in payment of a debt— by 
writing Ins name on the back of it, being then 
called the endorser, while the person to whom 
it is thus assigned is the endorsee or holder. A 
bill, being a negotiable instillment, may thus 
pass through a number of hands by the process 
of endorsement; and the security of subsequent 
endorsers is increased by the endorsements of 
those preceding them, since each endorser is 
liable for the amount of the bill, in the event of 
the fail me of the accepter or drawee to pay it 
at the due time The last phase in the negotia¬ 
tion of a bill is usually its being discounted 
with a banker, who deducts an amount known 
as discount, being an equivalent- for the use of 
the money that he pays ovei or advances until 
the due date of the bill, when be expects th.it 
the full amount will lie paid bun. Jt is common 
to state in the bill that the sum mentioned is 
‘for value received’, but tins is not liccessaiy 
for the validity of the instrument in deter¬ 
mining the due date of a bill, or that at which 
it lias ultimately to be paid, an extension of time 
known as the tlnee days of (trace lias to be taken 
into account. A bill diawn and act opted mei el\ 
to raise money, and not in payment- of a debt, 
is called an accommodation bill. The convenience 
of bills of exchange is so great that they are 
protected by special pii\doges. In general the 
holder of a bill can proceed against tin* drawei 
or accepter in a summaiy manner, without- the 
common forms of an action at law. As soon as 
a merchant or trade! fails to pay bis bills when 
due, the fact is made public, and be is virtually 
considered and tieated as a bankrupt. The 
holder of the lull, by proceeding against, him, 
can also compel linn to jwiy or take refuge in 
legal bankruptcy. 

Bill-sticking. —A pioprietoi is entitled to 
prevent the staking on Ins property of bills or 
advertisements without his lem e, and he can vin¬ 
dicate his right without the necessity for pioving 
actual damage sustained. By statute, the stick¬ 
ing, or giving instructions to stick, indecent or 
obscene pietuies or advertisements is an oflenee, 
and any constable may without warrant anest 
anyone found committing the ollence. [n. n ] 

Biltong, the name given by the Boers in 
(South Africa to meat which they preserve by 
drying. It- eoi responds to the * pcmmicaii ’ of 
the American backwoodsmen. The meat is cut 
into long stnps and the blood expressed. Floui 
and salt, and sometimes spice, arc then rubbed 
into the strips, which aie afterwards suspended 
in the sun to dry. Thus prepared the liutritn e 
value of the meat is lessened, but it lias tin* 
advantage that in a dry climate it will keep loi 
a long time without undergoing putrefactive 
changes. 


- Bimetallism 

Bimetallism. —Bimetallism is a system of 
coinage in which two metals exchangeable at a 
fixed rate are taken as the standard of value in¬ 
stead of one metal. The two metals which have 
been so united, and which it has been pioposed 
so to reunite, are silver and gold. Bimetallism 
must be contrasted with symmetallism, a term 
less known to the public, which, however, is 
convenient in technical discussions on currency. 
A symmetallic system is one in which the stan¬ 
dard of value consists of a lixed quantity of one 
metal plus a fixed quantity of another. In recent 
times a kind of bimetallism was tried by the 
Latin Union. Tins was entered into in 186f> by 
Fiance, Belgium, Switzerland, Italy, Greece, and 
lioumama. It was agreed that the coinage of 
both gold and silver, in the ratio of 15| units 
by weight of silver to 1 unit of gold, should be 
undel taken by tlie members of this union. In 
1871 the coinage of silver had to be restricted, 
for leasons connected to some extent with the 
Fianco-Pi ussian war. The Latin Union, no 
doubt, bad some effect in keeping the ratio be¬ 
tween the market values of the two metals 
fanly tonstant. The United States adopted a 
bimetallic ratio of 1 :15 25 in 1780, changed it 
in 1792 to i 15, in 1884 to 1 : 10*002, and in 
1887 to 1:15*988 Gold alone was made the 
standard of value in 1878. The conclusion that 
a law tendering gold and silver exchangeable at a 
fixed weight ratio would preserve the market rate 
of exchange at a fixed ratio may be deductively 
demonstrated fiom the premiss that such a law 
would render the demand for either metal for 
the currency compensatory, or equilibratory, 
with reference to other forces affecting the value 
of the two metals If the demand for gold rose, 
immediately there would be a disposition to use 
silver instead of gold in payment of debts. Gold 
would leave tlie currency and silver would take 
its place until the disposition for the decreed 
ratio to hi eak was counteracted The sole ground 
of apprehension as regards the maintenance of 
the ratio would be that the currency might be 
diamed of one of the metals It is questionable 
whether the currency needs of one leading coun¬ 
try would be adequate to secure for long a fixed 
ratio between gold and siher all over the world 
by means of a bimetallic law. Hence the pro¬ 
posal to bung about bimetallism by interna¬ 
tional agreement The count-lies concerned 
would have to be prepared to re- 1 ate the two 
metals if any revolutionary change took place 
among the foices settling the value of either. 
Unfortunately le-rating would be disturbing. 

The stiongest reason for bimetallism is the 
advantage of a fixed par of exchange between 
gold-using and silver-using countries. Largo 
and frequent disturbances in the foreign ex¬ 
changes aie exceedingly discouraging to colu¬ 
mn ee Importers of wheat might be able to 
buy from India at a certain price in silver, but 
at the time payment was made the gold pi ice 
of silver might have fallen sufficiently to turn 
the profit into a loss. No doubt the exporter 
could avoid tlie risk, but tlie risk would still 
exist, and if borne by a mercantile bank some 
charge would be made winch would discourage 
tlie trade. This reason for bimetallism was to 
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some extent removed by the closure of the 
Indian mint in 1893. The rupee was thereby 
transformed into a token coin, its value being 
regulated by that of gold, which circulates m 
the country only to a very limited extent. So 
far the authorities have been remarkably suc¬ 
cessful in keeping the rupee at a steady gold 
value, and trade with India has been consider¬ 
ably facilitated in consequence The argument 
for bimetallism, derived from the confident belief 
that it would facilitate trade with silver-using 
countries, has been fortified by the allegation 
that Eastern prices aie customary prices, and 
that a fall in the value of silver has operated 
m conjunction with customary prices as an ex- 
poit bounty on Eastern exports, eg on Indian 
wheat. Hut perhaps the aigument winch did 
most to rendei bimetallism popular was that 
which idled on the assumption that high or ! 
rising prices were good for the community and 
low or falling prices bad for the community. 
High pi ices geneiate economic activity and low 
pi iocs depiession, it was alleged Those who 
hold these views are known technically as in¬ 
flationists Inflationism has had considerable 
influence in the United States, and to a laige 
extent among the agi icu It mists of the West 
It is true that a sudden and unfoieseen drop m 
agncultuial puces may bung about agricultuiul 
depiession, but it is not so evident that a steady , 
fall in prices, which is more 01 less anticipated, ( 
can have the same effect. And steady prices pos¬ 
sess accompanying disadvantages Steady pi i< es, 
when associated with a falling ical cost of pi oduc- 
tion, mean that frequent readjustments must be 
made in wages inoiely in ordei to keep constant 
the shai e of the pi oduce obtained by the agrit ul 
tural labourer The drop m agricultural puces 
after the early seventies was most stukmg It 
is affirmed that monetaiy causes account for 
this to a large extent. Fiance was forced out 
of its silver polity by e\ents sin<ceding the 
Franeo-Prussian wai At the same tune Ger¬ 
many and the United States adopted the gold 
standard, and since then gold has won its way 
still fm tiier into the woiId’s currencies lint it 
must be remembered, on the other hand, that 
a development of banking, notably in the ex¬ 
tended use of the cheque, has economized the 
use of gold as a medium of exchange. It is 
(‘veil affirmed by some that this development, 
which, other things being equal, would raise 
prices, has probably counteracted the monetary 
stringency which the increased adoption of gold 
as the standard of value, and the strengthening 
of the gold basis of certain monetary systems, 
would occasion. Were this the case the fall in 
agricultural prices would have to be explained 
by a lowering of the cost of production and 
transport. Intermingled with inflationism in 
the United States was the alarm of the silver 
interests, but as tins lias no special bearing on 
agriculture it need not be noticed here We 
ought, however, j'ust to mention the Bland Act 
(1878), and its successor the Sherman Act 
(1890), now repealed, which provided for the 
State buying of silver in the United States, and 
were aimed at augmenting the currency and 
raising prices all round as well as the price of 


silver. For the silver legislation the agricultural 
interests were in no insignificant degree re¬ 
sponsible. 

Another argument put forward in support of 
bimetallism is that by its adoption the standard 
of value would be rendered steadier in the sense 
that it would be less given to oscillations about 
its general level. This contention is true only 
on certain assumptions. A greater unsteadiness 
of value m money might lesult to the countries 
which had previously been gold monometallic if 
the fluctuations of value were much greater in 
silver than in gold. [s. J 0.] 

Bin, Corn.— A convenient box or chest used 
in stables foi the put pose of containing oats or 
other provendei for horses. 

Binders. See 11k vtino Machines. 

Bindweeds. -This name is applied 0) to 
the geneia Conxolvulus and Calystegia, (2) to a 
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species of the genus Polygonum. The stem of a 
bindweed is deficient in skeleton, and so a sup¬ 
port is required if the leaves are to be sulti- 
ciently exposed to light, and starvation pre¬ 
vented. To meet this requirement the stem 
has the habit of describing a spiral line round 
a neighbouiing plant, which thus becomes a 
mere prop for the bindweed, enabling the latter 
to expose its leaves freely to the light. A plant 
twining in this way round a crop plant, and 
using the crop plant as a support, may evidently 
lead to considerable loss of produce. 

The Small Bindweed {Convolvulus arvensis) 
is a certain indicator of dry, light soil, through 
which its underground stems creep extensively, 
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appearing like thin white worms. The air stems 
come up in twos or threes and spread out, grop¬ 
ing round for a support. When contact is ob¬ 
tained, the stem grows and lengthens rapidly, 
twines round the support as it grows, and spreads 
out its arrow-shaped leaves to the light. The 
flowers are conspicuous pale-pink bells about an 
inch in diameter. Each flower when ripe forms 
a round capsule with four dark triangular seeds, 
which contain a principle poisonous to man and 
beast alike. These seeds are harvested with the 
grain crop, and, unless special precautions are 
taken, the grain is unfit for meal-making on 
account of the poisonous contamination. 

In certain districts where the soil is light this 
bindweed is one of the worst pests of the grain 
crop. To mitigate the nuisance, hand-pulling 
may be resorted to, also deep ploughing and 
collecting with harrows. As soon as the an- 
ahoots appear they should be hoed, and if the 
hoeing is continued so as toelieek the an-shoots, 
the weed may ultimately be destroyed 

The f treat Bindweed (Calyrtegui aeyium) is a | 
twining plant, with a peiennial eieeping, coid- 
like ihizomc, commonly called its root, by means 
of which it is multiplied with great lapidify, in 
the same mannei as couth glass. The leaves 
sire dark-green, arrow-shaped, with the ends of 
the posterior lobes snipped off, as it were, in an 
irregular way The flowers, laige and white, 
are enelosed within a pair of biaets, of sueli huge 
si/e that they have been taken as the ehaiaetor- 
istic of a genus, and are now employed to dis¬ 
tinguish this plant fiom Convolvulus Its stems 
are tough and strong, and when they twine 
lound the bi am lies of other plants, sti angle 
them, causing the pioduetion of deep spiral fm- 
rows 

The plant is a troublesome weed, piefemng 
moist land, which it soon oveimns if neglected 
The best means of extirpating it is by continu¬ 
ally foiking, or othei wise removing its ihizomes 
If, howevei, the shoots ale destroyed as fast as 
they appeal, the vitality of the plant becomes 
in time exhausted, even though the rhizomes 
remain in the ground They sue purgative, and 
may be used as a substitute for jalap oi seam- 
mony. 

Black Bindweed, oi Climbing Buckwheat 
{Polygon inn Conrohmfn s) -This is an annual 
twining weed allied to Buckwlie.it, and belong¬ 
ing to the m(lei Bolygonaeea* It is easily dis¬ 
tinguished fiom the Small Bindweed by the 
presence of tubular membranes lound the nodes 
of the stem. These tubular stipules aie char- 
aeteiistie of the whole order Bolygon.iee.e The 
plant springs up fiom seed in cornfields and 
waste land, indeed wherever the land is stiff 
The flowers are in inconspicuous incomes, and 
when upe the fuut is a triangular at hene which 
looks like a seed Black Bindweed is the only 
twining plant with a tnangular fi uit. In the 
outfield this weed strangles the eiop plant and 
shades it; thus considerable loss of ciop may 
accrue. [a. n. m‘a.] 

Biology, the science which investigates 
tin* phenomena of life, both animal and vege¬ 
table. See Botany and Zoology. 

Biota. See Tiiuja. 


— Birch 

Biotite, a mineral belonging to the mica 
group. See Mica. 

Birch (. Betula ), a genus of the group Betu- 
laceie (nat. ord. Amentacem, or ‘catkin family’), 
which includes only the Birch and the Alder 
(which see). The flowers are monoecious, the 
male catkins being cylindrical and usually pen¬ 
dulous, with broad shortly-stalked scales contain¬ 
ing eight to twelve stamens, and the female cat¬ 
kins being cylindrical and compact, each scale 
having two small scales inside and usually only 
three flowers, without perianth. The scales of 
the fruiting catkin become enlarged and tliree- 
lobed, and fall off with the small, flat, seed-like, 
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winged nuts. Of the twenty-five species, all 
found as tieex or shrubs throughout the tempe¬ 
rate .ind arctic northern legions, only two are 
indigenous to Britain, the Common or Silver 
Birch (B. <tlha) and the shrub-like Dwarf Birch 
(II liana), which seldom grows ovei 20 ft. high, 
and is not uncommon on the bogs and moors of 
fhe Scottish Highlands, although rare in north¬ 
ern England, and not indigenous to Ireland. The 
Common oi Siher Biieh is by common consent 
allowed to be the most giaeeful and elegant of 
all our woodland trees. It grows to about 50 
ft high, and up to about 2 ft. or more in dia¬ 
meter. Its slender, pendulous branches, droop¬ 
ing giaeefully even under the slight weight of 
then small, sparse, light-green, rhomboidal or 
triangular to broadly cordate foliage, often 
qmveiing in the breeze like aspen leaves, and its 
shining, silvery-white bark, which readily peels 
off in layers before advancing age fissures the 
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rind of the trunk and darkens its appearance, 
make it contrast well with the beauties of our 
other forest trees. And nowhere is the contrast 
greater or more pleasing than when Birch is seen 
against a background of, or in admixture with, 
Scots Tine, its groat natural associate in all those 
parts of Britain where they are indigenous. Its 
most beautiful ornamental effect is perhaps, how¬ 
ever, attained when Birch occurs in small iso¬ 
lated groups, or when one or more trees grow 
by the margin of some rivulet, river, pond, or 
lake, where it often assumes so pendulous a habit 
as to be called a ‘ Weeping Birch \ But it is also 
of considerable value as a timber tree, although 
its wood is soft and light (sp gr 0'95 green, 

0 (54 seasoned) and is not at all durable unless 
impregnated with creosote or naphthaline It 
grows quickly, and reaches maturity at about 
fifty or sixty years of age. 

Formeily it was, like Alder, much used for 
gunpowder chaicoal, but it is now mostly em¬ 
ployed for cabinet-making and furniture when 
of laige size (and especially when burred and 
rich grained), for wagon-making, herring-barrel 
sta\es and crates, < log-soles, turnery, feels 
and bobbins, the brushwood and brain-lies being 
also used for the heads and handles of brooms 
As it seeds very freely, its light, winged seed 
(a pound contains about 800,000 seeds, though 
only having a low germinative capacity of about 
10 per cent), wafted far and wide by the wind, 
makes it spnng up finely wherever theie aie 
blanks or (lnuied spaces in adjoining woods <*r 
stretches of waste lands. But it does not seed 
itself under tin* shade of thick trees, for it is 
the most light-demanding of our broad leaved 
trees, and just, as unable to tlnive umlci over¬ 
shadowing as is the Lai eh, the most light-de¬ 
manding of our conifeiK Jts ability to seed 
itself freely on clear patches is sometimes a 
serious inconvenience in Scots Bine woods under 
natural regenei afcion, where the invasion of the 
less profitable Birch is not desired; and owing 
to its strong reproductive capacity it is difficult 
to suppress when once it has secured a firm 
foothold. It coppices freely, and also throws 
up suckers, and is often found along with the 
Goat Willow among the underwood m copses 
It is one of our hardiest trees as regards soil, 
situation, and climate. On dry, sandy oi stony 
soil a variety (Ji a. verrucosa) with warty twigs 
prevails, while on moist, sandy-loamy or peaty 
land a pubescent variety (/> a. pubescent) is the 
more common, and attains the laiger dimen¬ 
sions But even this latter kind does not thrne 
well if the soil-moisture be stagnant. Plants 
can be easily grown by collecting the seed, pro¬ 
duced freely almost every year, late m September 
or early in October, storing it in a dry and any 
place, and sowing it broadcast in March on beds 
of light, friable, well-pulverized sandy or peaty 
soil. It needs little or no earth-covering, but 
only filming down with the back of a spade 
Seedlings can be pricked out as yearlings, and ; 
planted out at 2 to 3 ft. high after standing 
two years in the transplant lines. Several 
Worth Amcuean and Himalayan species have 
been introduced, the largest and most orna¬ 
mental of which are on dry soil the Paper Birch 


(B. papyracea), and on moist soil the Golden 
Biren (B. lutea) having bronze-yellow bark, and 
large, broad, toothed leaves. Both were intro¬ 
duced from Canada, the former m 1750 and the 
latter in 1767. [j. n.] 

Birch.- Parasitic Fungi. —Leaf Rust. 
—The leaves may become coated with rust, 
golden-yellow in early summer from the forma¬ 
tion of summer spores (uredosporcs), slightly 
darker later when the winter spores (teleuto- 
spores) are produced The fungus is one of the 
lust fungi (Uredincie), which has its cluster-cup 
stage (a-cidiospores) on leaves of larch and other 
conifers. See LAlien and Pine—Parasitic 
Fungi 

Witches’ Brooms are familiar growths on 
bn eh At liist sight they suggest a bird’s nest, 
but on olosei examination they will be found to 
consist of masses of short twigs. In spring the 
biooius generally bear leaves before other parts 
of the tiec, and on these leaves a fungus (Exo- 
ascus) may generally be found, producing its 
spores in time to infect healthy leaves as they 
emcige fiom the bud Sometimes the witches’ 
blooms are pioduced by a gall-mite related to 
the ‘big bud’ mite on hazel and black-currant 
If considered injurious or unsightly the brooms 
aw be cut off and bmned 

Another species of the same family of fungi 
may cause leaf spot on birch, one form being 
easily observed by its bright led colour. 

Wood Pot—O ld and bioken trees frequently 
cany white bnnhet fungi, measuring sometimes 
1 ft acioss, ami belonging to the group of 
Pol \ pores ( J* oh/poms bet tilth us). These and other 
species of the same family of fungi are an indi¬ 
cation that the fungus pi educing the braeket- 
like fruit bodies is living m the wood and de¬ 
stroying it (See Punch.) The tieesr are there¬ 
fore of litt.lc* value and ought to be removed, 
since they only seive as centres for infection 
of moie valuable tiees. [w u s] 

Birch Gall Mite. See Eriopuyes ruths. 

Bird-catching. —Numerous different me¬ 
thods of catching buds arc practised by dealers 
thioughout the countiy. Birdlime and various 
forms of spring trap aie much used, but the 
favourite instrument of the professional bird- 
catcher is the ordinary clap nets. These consist 
of a pait of nets, vaivmg in length from 6 ft. 
to 50 ft , and in width from 3 ft to (> ft. The 
mesh is usually liom -k to 4 in , and the nets aie 
coloured 111 such a wav as to lender them in¬ 
conspicuous when Ling 011 the ground. When 
they are to be used, the two nets are laid out 
upon the ground with their lowei sides, ah, 
parallel and mvvaids, and at such a distam e that 
when drawn together the poles, a c, ill), should 
ovei lap about 18 in. The lower sides are fixed 
to the gtound by means of lions, and the poles, 
ac, hd, are fastened to the ends of each of til , 
nets The upper end of each of these poles, c, n, 
is attached by a guy-line to a peg w situated 
at some distance off, and in a straight line with 
the lower side of the net. When thus arranged, 
the nets aie held taut, but can turn freely about 
their lower sides a u, so that they can be drawn 
to and opened without difficulty. When this 
is fixed, a pull-line has to be ai ranged, so as to 
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enable the nets to be worked from a distance 
by the bird-catcher. For this purpose a line is 
attached to the top, c, of the nearer pole of each 
net, the other end of which is in the hands of 
the operator. To ensure the nets moving simul¬ 
taneously, however, it is usual to work them 
with a single pull-line which divides into two 
at o, near the nets, so that the whole line is 
in the form of a Y. Between the nets bait is 
placed, and also a ‘ brace-bird’ as a decoy. This 
Grace-bird is tied by a piece of string several 
inches in length to the end of a small wooden 
stick, f, which, by means of a second line, the 
brace-lme, can from tunc to time be jeiked up¬ 
wards, so as to make the brace-bud flutter m i 
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the air and attract the attention of its wild con¬ 
geners. The brace-bird and stick aie placed be¬ 
tween the nets, if possible between two bunches 
of bait, so as not to injure the bud when the 
nets are drawn ovei. Call-birds may be placed 
round about. 

The various Wild Buds Piotection Acts have 
greatly affected the business of bird-catching. 
The pole trap has been made altogether illegal, 
and a close time has been established, duiing 
which no bird-catching may proceed, except by 
the express authority of the owner or occupier 
of the land. But a large number of birds are 
included in a schedule whereby they are accorded 
protection from the owners or occupiers as well 
as from the general public. The original close 
time fixed by law was from the 1st March to 
the 1st August, but power was given to extend 
or alter this period according to the require¬ 
ments in different counties; and also to give 
protection throughout the entire year to any 
species in which such a step appeared needful. 


The law regarding bird protection differs there¬ 
fore to a considerable extent in different coun¬ 
ties. In consequence of this protection, many 
birds, such as the goldfinch, which are much 
sought after by bird-catchers, have become far 
more plentiful m recent years. 

[11. s. r. e ] 

Bird Cherry. See Cherry. 

Birdlime. — This is an extremely sticky 
substance, by means of which small buds may 
be caught. Tt is usually prepared from the 
bark of the holly or mistletoe m the following 
way. (’hop the bark finely and boil in watei 
foi several horns. Strain, and allow to ferment 
for some weeks, until a tenacious material 
makes its appearance Some employ the gluten 
of wheat flour, obtained by placing the flour 
in a muslin bag and washing away the stanh 
uudei .1 tap Budlime, when used, is smeared 
on twigs or wile netting in places frequented 
by the buds desited A decoy-bird in a cage 
is sometimes used to attract the victims, eg. a 
bullfinch will seive to allure its own kind. 

[j it a. d ] 

Birds. —Birds are so obviously different from 
all othei backboned animals now existing, that 
a long clem upturn of then peculiarities is un¬ 
necessary, the possession of featheis, the modifi¬ 
cation of the foie limbs into wings, and the tooth¬ 
less beak being quite enough to maik them off 
fiom other groups We know, howeiei, that 
their remote ancestors weie leptiles, and the 
oldest diseoveied fossil buds possessed teeth, 
while one of them had a long jointed tail like 
a lizard. 

Structure Some of the eluef points in the 
stiuetuie of a bud are embodied in the ateom- 
pan>mg figure, which repiesents a pigeon dis- 
sec ted from the side. A few words of explana¬ 
tion mav l>c given of some of the woids used 

Cnt , a baie patch of skin near the nostulH Ciop, an 
expansion of the millet, m which food is tenqHiranly 
stored; pioienti nafat., fust (chemical) pait of the sto¬ 
mach, m which the food is subjected to the action of 
gastric juice, tjizztnd, second (mechanical) part of the 
.stomach, si rvmg as a mill and making np for the absence 
of teeth, <loa<a, a chamber into which the intestine, 
kidneys, and reproductive organs open; pancreas, the 
‘sweetbread’, fiom wluoh a fluid that aids digestion 

! >asseH into the small intestine through three tubes 
ducts) iSloths , the opening of the windpipe Ureter , 
the tube (duet) by which the kidney communicates with 
the cloaca. Ol/actm 1 / lobe, mein at henuspheie, teieltellum , 
opiu tube, and medulla oblongata, parts of the brain. 

CIheat Activity —The body of a bird is main¬ 
tained at a very high temperature (about 103° 
F.), this being rendered possible by unusually 
effective breathing and circulatory organs. Loss 
of heat is prevented by the covering of feathers 
and the air which this entangles. This intensity 
of the vital processes is associated with that 
enormous activity which renders birds such 
potent friends or foes to the fanner, gardener, 
fruit grower, and forester. 

Young. —The young are either ‘precocious’, 
running directly from the nest, or helpless ‘ nest¬ 
lings’. 

Classification of Birds. — Existing species 
are arranged into two great groups—1, .Running 
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Birds (Ratita*); 2, Flying Birds (Carinate) 
The former includes the African ostrich, South 
American ostrich, the emeu and cassowaries of 
the Australian region, and the small kiwi of 
New Zealand. They have all lost the power of 
flight, and the hi east bone is a broad curved 
plate. 

In the Flying Birds, to which all our native 
species belong, there aie (with some few excep¬ 
tions) well - marked powers of flight, and the 
powerful flying muscles, making up the flesh 
of the breast, ate attached to a downwardly 
dnected plate or ‘ keel’ of the breast hone. It is 
scarcely necessary to say that the power of flight 
greatly enhances the usefulness or otherwise of 
these creatines, just as in the case of insects. 

British Birds -Some of these 
aie residents, otheis migiunts 
which spend pait of then time 
with us, and others again lare 
\ lsitors or straggleis Oiu 11 a- 
ti\c species hardly leach 400 m 
number, of which some 2J0 are 
regular lesidents and constant 


migrants, while only about 60 are of any real 
importance to agriculture and the allied branches 
of industry. 

The Problem to be Solved. — To decide 
whether a given bird is beneficial or harmful is 
no easy task, for the ‘web of life’ is infinitely 
complex, and our knowledge is very scanty. 
Extended and accurate information about the 
contents of birds’ crops and stomachs at differ¬ 
ent times of year is badly needed, on the lines 
earned out in connection with American agri¬ 
culture (by Hart Merriam, W. B. Bariows, and 
others), by Mr John Gilmour in Scotland, Pro¬ 
fessor Theobald at Wye College, and Mr. Col- 
lingc in the Depaitment of Economic Biology in 
the University of Bnmmgham. 
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Tlieie are, for instance, many birds, such as 
Fly-catcheis, that feed entnely on insects, and 
at first sight we might be inclined to consider 
these as entirely beneficial. But such buds un¬ 
doubtedly destroy many insects (e.q. ichneumon 
flics) which are actively engaged m keeping 
down the ‘pests’ belonging to their own ilass. 
We might naturally suppose, on the other hand, 
that birds which feed entirely on vegetable 
matter, smh as Pigeons, are altogether haimful, 
but this would be a mistake, for many of them 
destroy a large number of weeds, though here 
a further complication arises from the fact that 
many seeds of such plants pass uninjured 
tluough tlieir bodies and are thus distributed 

Further difficulties aie met with when we 
deal with omnivorous birds, such as Books, in 
which the food is of mixed character. Even 
such a notorious offender as the house sparrow 
feeds its helpless young on insects, and thus 
docs a certain amount of good. 

We must also lemembor that the feeding 
habits of birds (apai t from the question of young) 
differ in different places and at different times, 
while in some cases a giadual change of habits 
Vol II 


has been detected. Added to which some forms, 
e if. the blackbird, wlin li aie very deleterious 
to the fi uit-grower, may he beneficial to the 
fanner, and so on. 

Identification of Birds. —It is cleaily im¬ 
pel taut to distinguish between friends and foes, 
and not to luthlessly destroy all small birds be¬ 
cause a few are known to he haimful. For tins 
mrpose it. would he well to consult some special 
look, such as W. J. Gordon’s Our Country’s 
Birds and How to Know Them. A number of 
leaflets on ceitam important forms may he had 
for the asking, from ‘ The Secretary, Board of 
Agriculture and Fisheries, 4 Whitehall Place, 
London, S W.’, and letters of application need 
not be stamped. 

Destruction of Birds. — Refer to articles 
Bird-catching and Birdlime in this work. 

Table of Chief British Birds —The follow¬ 
ing table embodies a summary of the chief native 
species which are of more or less importance. 
The following ahhieviations are employed.—B, 
beneficial to a large extent; b , beneficial to a 
small extent; H, harmful to a large extent; 
k, to a small extent; ?, doubtful case. Birds 

24 
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not mentioned may' safely be left alone, and 
where a doubt exists the supposed offender 
should reap the benefit. But, on the other 
Land, if good and evil are equally balanced, 


and the former is of a kind ( e.g . destruction of 
some weeds) which the farmer can easily and 
cheaply effect for himself, the verdict must be 
I adverse to the bird in question. 


ORDER 

Agricultural Value 

Examples 



( Grouse, Ptarmigan, Capercailzie, Pheasant, 

-J Partridge, Domesticated Fowl, Gumea- 
( fowl, Turkey. 

I. Game Birds (Giallifoimes) 

1» and h 

II. Pigeons and Doves (( 'olum- | 
Inf or Tries).. j 

b and II 

Stock-dove, Turtle-dove, Wood Pigeon 

Ill. Kails (Kallifoimes). 

B 

( "orncrake. 

( Common Gull, Hen mg Gull, Brown-lieaded 
- Gull, Lessei Blackback Gull, Greater Black- 
1 back Gull. 

IV Gulls (Lanfoimes). 

B and h 

V 7 I»lov ers ((Uraradriif urines).. 

B or b 

(Curlews, God wits. Golden Plovei, Lapwing, 

[ Huff, Sandpipers, Snipe 

VI Herons (Aideiformes) 

b 

Grey Heron 

VII Ducks and Geese (Ansen- 1 


( Wild and domesticated species of Duck and 

formes) . j 


1 Goose 

VIII. Buds of Prey ( Accipities) 

Mostly B and b 

Falcon, Sparrow-hawk. 

IX Owls (Strigiformos) 

15 

( Barn Owl, Long-eaied Owl, Shoit-eared Owl, 

[ Tawny Owl 

X Goatsuckers and Swifts | 
(Goracnfounes) / 

B 

Goatsucker (Nigktjai ), Swift. 

XI Guckoos (Cuculifouncs) 

B and h 

( ’uckoo. 

XII. Woodpeckers (1’icifoirues) 
XIII Pet clung lilt ds ( Passer l- 

B 


foimes) — 


('Common (Vow (b and /t), Hooded Crow (l> and 
-J II), Jackdaw (B and It), Jay (B and /(), Mag- 

1. Grows 

Various 



1 pie (?), Kook (.' B and h) 

2. Starlings. 

f B for farmer, b and ) 
i H foi fiuit growei j 

Starling. 

(Bullfinch (H), Chaffinch (b and //), Goldfinch 

3 Finches. 

Vanous 

| (/>), Greenhnch (b and H), Hawfinch {b and 

j 11), House Sparrow (b and H), Linnet (b 
l and b) 

4 Buntings 

b 

Yellow Hammer, Com Bunting. 

H. Laiks. 

B and h 

Skylaik 

(J. Wagtails and Pipits 

b 

j Pied Wagtail, Yellow Wagtail, Meadow Pipit 
\ (Titlaik) 

7- Greepers 

P, 

Tiee-ereepei. 

H. Nuthatches 

b 

Nuthatch 

9. Tits. 

B 

/ Mostly h and II to^ 

Blue Tit, Great Tit. 

10. Thrushes 

I g.udenei and fiuit | 

( Blackbird, Chats (B), Fieldfare (15), Kohin (P»), 

j ginwet, li and // to j 

1 tanner ! i 

( Missel Thrush, Song Thiush 


11. Warbleis 

| Mostly b and H to | < 
. gaidonor and fruit! 

\ glower, b to fanner j 

(Blackcap, Garden Warblei, Hedge Spanow 
( (b and /<), Whitethioat 

12 Wrens 

B and h 

Wren 

13. Flycatclieis 

B 

Spotted Flycatcher 

14 Swallows 

B or b 

(Swallow (15), House Martin ( b ), Sand Mar- 
l tin {b). 


Birds, Protection of Wild. — Several 
Acts of Parliament have been passed for the 
protection of wild biids The fiist is the Wild 
Birds Protection Act, 1880 (43 & 44 Vic. c. 3.“>), 
which, by section 3, imposes a penalty on shoot¬ 
ing or taking of wild birds between 1st March 
and 1st August m any year. In the case of 
any wild bird included in the Schedule to this 
Act the penalty is not to exceed i,T, and in the 
ease of any other wild bird the offender is to lie 
reprimanded and discharged on payment of costs 
for the first offence, and is to be liable to pay 
a line of fw». for every subsequent offence. The 
section is not to apply to the owner or occupier 
of any land, or to any person authorized by the 
owner or occupier of any land killing or taking 


[j. n. AI)] 

any wild bird on such land not included in the 
Schedule l‘»y section 4, where any person is 
found offending against the Act, and refuses to 
give his real name or place of abode, or gives 
an untrue name or place of abode to any per¬ 
son inquiring him to give his Christian name, 
surname, and place of abode, he is liable to an 
additional penalty not exceeding 10s. One of the 
principal Secretaries of State as to (Treat Britain, 
or the Lord-Lieutenant as to Ireland, may, upon 
the application of any county council, extend or 
vary the time during which the killing and tak 
mg of wild birds or any of them is prohibited 
by the Act. The order is to be published in the 
Londrn Gazette, oi, if made by the Lord-Lieu¬ 
tenant, m the Dublin Gazette (s. 8). The opera- 
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tion of the Act is not to extend to the island of 
St. Kilda, and it is lawful for one of the principal 
Secretaries of State as to Groat Britain, and for 
the Lord-Lieutenant as to Ireland, when it shall 
appear desirable, from time to time upon the 
application of the county council in any county 
to exempt any such county or part or parts 
thereof as to all or any wild birds from the 
operation of the Act. Any such order is to be 
published in manner provided in the preceding 
section. The Schedule names the following 
birds:—American quail, auk, avocct, bee-eater, 
bittern, bonxie, chough, colin, Cornish coulter- 
neb, cuckoo, curlew, diver, dotterel, dunbird, 
dunlin, eider duck, fern-owl, fulmar, gannet, 
goatsucker, godwit, goldfinch, grebe, greenshank, 
guillemot, gull (except blaekback gull), hoo- 
)oe, kingfishei, kittiwake, lapwing, loon, mal- 
ard, marrot, merganser, murre, nighthawk, 
nightingale, nightjai, oriole, owl, ox-bird, oyster 
catcher, peewit, petrel, phalarope, plovei, 
ploverspage, pochard, puffin, purre, razorbill, 
redshank, reeve or ruff, roller, sandeiling, sand¬ 
piper, scout, sealark, seamew, sea parrot, sea 
swallow, shearwater, shelldiake, shoveller, skua, 
smew, snipe, solan goose, spoonbill, stint, stone 
curlew, stonehateh, summer smpc, tarrock, teal, 
tern, thickknee, tystey, whaup, whimbiel, wid¬ 
geon, wild duck, willock, woodcock, woodpecker. 

By the Wild Birds Protection Act, 1881 (41 
& 4f> Vic. c. f»l, s 1), the Act of 1880 is not to 
extend to a poison exposing or ofleimg for sale, 
iVc., any wild bud recently killed if he satisfies 
the court that the killing of such wild bird was 
lawful at the time when, and by the person b^ 
whom it was killed, or that it was killed m some 
place to which the Act doe'- not extend By 
section 2, the Schedule of the Act of 1880 is 
extended to include the laik. 

By the Wild Birds Protection Act, 1894 (57 
& 58 Vic e 24, s. 2), a Secretary of State may, 
upon application by a county council (or grand 
juiy in Ireland), piohibit the taking or destroy¬ 
ing of wild birds’ eggs in any year in any place 
oi places within the county, oi the taking oi 
destroying the eggs of any specified kind of wild 
birds within the county or part thereof. By 
section 3 a Secretary of State may, on the re¬ 
presentation of a county council, order that the 
Act of 1880 shall apply within that county, or 
any part or parts thereof, to any species of w lid 
bird not included in the Schedule of that Act 
Any order under this Act must be published 
in the county to which it applies during three 
weeks preceding the commencement of the period 
of the year during which it operates (s. 4). Sec¬ 
tion 5 provides a penalty not exceeding £1 for 
eveiy egg taken or destroyed unlawfully (s. 5). 
The Act applies to Scotland, with the substitu¬ 
tion of the Secretary for Scotland for a Secretary 
of State, and to Ireland, with the substitution 
of the Lord-Lieutenant in like manner. 

By the Wild Birds Protection Act, 189(1 (59 
& 60 Vie. c. 56, s. 1), the powers exerciseable by 
the Secretary of State on application under sec¬ 
tion 8 of the Wild Birds Protection Act, 1880, are 
extended to the making of an order prohibiting 
the taking or killing of particular kinds of wild 
birds during the whole or any part of that period 


of the year to which the protection of wild birds 
under that Act does not extend, or the taking 
or killing of all wild birds in particular places 
during the whole or any part of that period. 
By section 4, when any person is convicted of 
any offence against the Act the court may, in 
addition to any penalty, order any trap, net, 
snare, or decoy bird used by such person to be 
forfeited. This Act does not extend to Ire¬ 
land (s. 6). 

By the Wild Birds Protection Act, 1904 (4 
Edw. VII, c. 4, s. 1), every person who, on any 
pole, tree, or cairn of stones or earth, affixes, 
places, or sets any spring, trap, gin, or other 
similar instrument calculated to cause bodily 
injury to any wild bird coming in contact there¬ 
with, and e\ery person knowingly permitting 
or suffering or causing any such trap to be so 
affixed, placed, or set, is made liable to a penalty 
not exceeding 40*. in the first oflence, and for a 
subsequent offence to a penalty not exceeding i'5. 

Many orders have been made oil the applica¬ 
tion of county councils under the powers con¬ 
ferred by the above Acts In order to ascertain 
what orders may lie in force in respect of any 
particular district, application should be made 
to the county authority for the district 

The Sand Grouse Protection Act, 1888 (51 & 
52 Vie e. 55), provides a penalty not exceeding 
£\ foi killing, wounding, or taking any sand 
grouse fiom 1st Feb 1889 to 1st Jan. 1892. 
This Act lias since been renewed from year to 
your 

Apait from the above Acts of Parliament and 
the Acts i elating to game, wild birds being Jerez 
natuxv at common law may be killed or taken 
by anyone Theic is no property m them before 
the\ are killed or taken. [a. j. s.] 

Bird’s-foot Trefoil (Lotus comiculatus ) 
—This plant belongs to the nat. ord. Legu- 
minosje, and deseives more attention than has 
hitherto been given to it by our agrieultulists. 
The plant is much esteemed in Switzerland, and 
Di Stebler gives a complete account of it, fiom 
an agrieultmal point of view r , in his Best Forage 
Plants. 

Bnd’s-foot Trefoil thrives on almost any kind 
of soil; diy land, though poor, and at high ele¬ 
vations, suits it lemaikably well, and on such 
land this trefoil is more productive than any 
other leguminous plant. It is a tap - rooted 
perennial lieib with a short stock, which sends 
up branches from 6 in. to 2 ft. in height. The 
leaves on these branches enable us at once to 
distinguish it from all other leguminous plants 
—there aie five leaflets pel leaf, three leaflets 
together at the apex of the leaf, and two leaflets 
together at the base of the leaf. We thus see 
that this trefoil is no trefoil at all, for there are 
five leaflets per leaf, not three as in a genuine 
trefoil. Special branches from the leafy shoots 
bear umbels of yellow flowers, and each umbel 
of flowers when ripe becomes a thing like a 
bird’s foot, composed of a number of cylindrical 
pods containing tho seeds. The plant is at its 
best in the second year of growth. In spring, 
it shoots at the same time as Red Clover, and 
by the beginning of June the flowering stage 
is reached. It yields little aftermath. 
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Our opinion of the value of Bird’s-foot Trefoil 
is liable to be wrong, if we judge by outward 
appearances only. It is certain that stock refuse 
to eat the plant m full bloom, and probably for 
the reason that the yellow pigment in the dower 



1, Cnljx, stamens, mid pistil 2, Kt initial d 11, \\ i»k 
1, Kill fi, Flint 


is very disagieeable But if we examine oui 
plants befoie the doweling stage is icached, we 
find that then the I Uni’s-foot Tiefoil has been 
fieely taken. 

On soils which refuse to beai Red (Moxer, 
Bud’s-foot Trefoil is worth a tn.il One pie- 
eaution, however, must be taken we must be 
sure that the seed is from Lota* rormm/atus, 
and not from the worthless Lot its uhgmosus or 
Marsh Bird’s-foot Trefoil Only laige shining 
brown seeds are genuine; the small olive seeds 
belong to the Marsh Tietoil The rate of seed¬ 
ing is about one-third less than for Red (llmei 
The appiopriate function of Bird’s-foot Tiefoil is 
to foim permanent leguminous herbage in grass 
mixtures on soils that refuse Red Olovei, and 
for this purpose 1 or 2 lb. of the trefoil may 
be incorporated in the seed nnxtuie for an 
acre. [an m‘a ] 

Bird’s Nest, a popular name for the wild 
cai rot. See W ild (it hot. 

Bishoping.- The fraudulent alteration of 
tooth matks, in older to make horses appear 
younger than they are, has long been known 


by the foregoing term, as a man of the name of 
Bishop gained great notoriety by the practice. 
The long teeth of aged horses are reduced by 
chisel and rasp, and a groove made m the tooth 
table, and filled in with a black composition to 
resemble the natural infundibulum. This may 
easily deceive the novice. Even he may be put 
on Ins guard against the fraud if lie will examine 
the upper incisors, which the dental aitist will 
not be likely to have interfered with. See Age 
of Animals. [ill] 

Bishop’s Pine. See Pine 
Bishop’s Weed {Atyopinhum Podagra) ia). 
This very common Umbelliferous weed has 
extensively creeping underground stems, and is 
easily iecognizcd b\ its huge leaf-blades, which 
are twice tei nate, each leaflet of a trio being egg- 
shaped. In shady giound under hedges, and 
in ill-kept garden oi neglected amble land, the 
plant is well entitled to its name Masteiwoit, 
foi it takes complete possession and smothers 
out all vegetation othei than its own. The name 



i.|sli«>j»s Weed (.liijopottmm Po<lr> nana) 


1, Flowci 2, Fruit 3, Cl orh set turn of fiuit 

(lout Weed, as also the specific name Podagraria, 
refers to its supposed efficacy as a i emedy foi gout. 

[a N. M l A ] 

Bison. —Propei Iv speaking, the term Bison 
should bo restricted to the two existing species 
of wild cattle of the genus Bos, winch are dis¬ 
tinguished fiom the rest of their allies by a 
thick and woolly coat, forming on the shoulder, 
neck, throat, and head a distinct mane, espe¬ 
cially well developed in the bulls; by short, wido- 
set, smooth, euiled cylindrical horns, by colora¬ 
tion of a umfoiin chocolate brown, vmying 
seasonally in intensity, and by stature exceed¬ 
ing that of every member of the genus, except 
only the (four (D gaums) of India, commonly 
but erroneously termed ‘bison’ by Indian sports- 
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men. The two species possessing the above- 
mentioned distinctive features are sometimes 
referred to the genus Bison by naturalists, who 
split the genus Bos into several genera The 
better known of the two species is the American 
Bison (lias amcncanus), usually but wrongly 
called Buffalo in the United States and Canada. 
Fonneily this species, represented by many 
millions of individuals, extended from the At¬ 
lantic coast of North America westwards into 
Idaho and Utah, and from the region of the 
Great Slave Lake in the north to the northern 
parts of Mexico in the south, adapting itself 
equally well to forest and plain, and to latitudes 
where the heat of summer and the cold of winter 
weie extreme. In spite of considerable persecu¬ 
tion fiom both white men and Indians, it seems 
that no very marked diminution in the numbers 
of this animal took place in the first half of the 
19th century, and that it was not until after 
the building of the trails < ontinental railway 
in 1807, which severed the vast herd m two, 
that the process of exteimination began in 
earnest. Tlicreaftei it piogiessed with such 
speed that the southern held was practically 
annihilated by 1875, while ten years Iatei the 
noithern herd was induced to a compaiatively 
small number of individuals To save tins , 
remnant from extinction, stringent preservative j 
measuies were put in foice, and at the piesent 
time tlieie is a herd of about MOO annuals in 
Athabasca, Canada, and about a score are en- 
< iosed in the Yellowstone Bark. In addition to , 
these, some hundreds of specimens are kept m i 
private parks, reserves, and zoological gardens 
in Kuropc and America Mr IIornaday’s census 
of Jan 1, 1908, puts the total number of known 
American bison at about 2050, and since the 
Bison thrives and breeds in captivity there is 
no reason to think that the progeny of the exist¬ 
ing stock w r ill die out for many years to come. 

Tlic pamng season is m the late summet and 
early autumn, and the cows, which reach ma- 
tunty in about three years, cany then calves 
nine months. A good-sized bull stands about 
5 ft f> in at the withers, though this height is 
sometimes exceeded ; and the weight is between 
1700 and 1800 lb. Cows are much smaller. 
The head is large and earned low ; the quaiters 
arc weak and sloping; the legs aie short, and 
the tail short and tufted. In America two local 
races of the Bison are distinguished one is the 
typical Bison of the prairies, and the other the 
Wood Bison (B. amencanus athahasca 1 ), which 
inhabits the area to the west of Smith’s Landing, 
on the Athabasca River in Canada. 

American Bison breed freely with domestic 
cattle; and experiments in producing these hy¬ 
brids, called Cattaloes, aie being earned out 
on an extensive scale to the west of the Grand 
Canon of Colorado. 

The second species of Bison, the zubre of the 
Russians, commonly called the Euiopcan Bison 
{llos bonassus), and frequently misnamed the 
Aurochs, still lingers under the strict protection 
of the Czar in the forest of Bielowitz, in Lithu¬ 
ania. There is also a herd preserved by the 
Brince of Bless in Silesia, and a few individuals 
are kept on the estates of Count Botocki in Vol- 


liynia, of the Duke of Bedford at Woburn, and 
in tlie various zoological gardens of Europe and 
America. Were it not for the protection afforded 
to this species it would long since have been 
exterminated by man, but although between 
18(>0 and 1890 the number of preserved speci¬ 
mens was greatly reduced, a recent census taken 
m 190f> slnnved a substantial increase, the total 
number of captive and semi-wild specimens being 
computed at about 1500. As is attested by \ 
fossil remains, this species was formerly ve 
widely distributed m Central Europe and Asi 
j its bones having been found m pleistocene de 
| posits of England, Fiance, Germany, and Sibei la, 
j while there is pi oof that it extended even to 
! the Alaskan coasts of North America. Yet as 
, a stnctlv wild animal it is now found only m 
\ certain districts on the northern slopes of the 
Caucasus, where it ranges in detached herds, 

! consisting of from three or four to a dozen or so 
individuals, up to an altitude of about 8000 ft. 
Tlieie is no reason to suppose that it ever associ¬ 
ated in vast herds, like its American alky, and un¬ 
like that animal, which particularly affects open 
piaine land, it is essentially a forest dweller, 
and is not met with in the open plains of South 
Hussia Although tarrying less abundant mane 
than th(' American Bison, the European species 
is a tmei and less clumsily built animal, the 
legs being noticeably longer and the quaiters 
lughei The hoi ns, too, aie usually longci, and 
the tail is moie hany throughout its length. 
Except in the hairiness of the tail, this Bison is 
more nearly allied to typical members of the 
genus Bos than is Bos <nnencauus The new 

summei coat is a noli daik-biown This gradu¬ 
ally fades to light-brown m the winter and 
spnng befoie being shed. 

The name Aurochs, sometimes applied to this 
species, belongs propeily speaking to the now 
extinct animal Bos pnmo/emus, which formerly 
inhabited kail ope, and was the parent stock of 
j Euiopean domestic cattle [r. i. v ] 

j Bistort oi Snakeweed (Polygonum Bis- 
! tori a) - This is a perennial herb with a woody, 
twisted, underground stem, which belongs to the 
! same* nat ord. as Dock and Buckwheat, namely 
j Bolygonaceie. It often occurs on the borders of 
fields, and as laige circular patches in meadows, 
j The larger leaves aie down at the ground, are 
■ remarkable by r reason of their long winged foot- 
i stalks, and have blades from 3 to 0 m long. The 
| pink flowers are arranged in spikelike racemes 
j about 2 in. long In the north of England the 
plant is called Easter Giant, and about Man- 
I chestei Batienee Dock. The under ground stem 
| or rhizome was founerly much in repute for 
I medicinal pur]loses [a n\ m‘a.] 

j Bit.- The comfort of the horse and of the 
| rider or drivel depends largely upon the selec- 
i tion and adjustment of a bit suited to the tom- 
peiament and disposition of the animal. It is 
a fact universally recognized by horsemen that 
the hands of the rider oi driver hav< almost as 
much to do with it. The animal which one man 
cannot restrain with a plain and easy bit nor 
with a powerful lever, will prove tractable 
enough with either in the hands of a mar with 
that sympathetic touch or manner of holding 
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the bridle or driving-reins which has long since 
acquired the term of ‘hands’. A heavy - fisted 
individual is spoken of as having ‘no hands’, 
and one with just the kind of control needed as 
having ‘good hands’. To get the best out of a 
riding-horse, one needs both ‘hands’ and ‘seat’. 
Horses differ very greatly in their degree of 
sensibility in the mouth and in their tempers; 
hence it follows that individuals will behave 
quite differently when unsuitably bitted. One 
will ‘fight’ a punishing bit, while another will 
refuse to ‘go into his bridle 1 . Another will 
throw up Ins head 01 shake it; 01 if one side 
or angle of the mouth is more sensitive than 
the other, will carry his head to the tender side, 
and thus acquire a most objectionable habit of 
so progressing Some horses whose mouths have 
been spoiled in breaking (see Breaking) are so 
callous or insensitive at the* angles, that a power¬ 
ful level,acting by means of a curb chain undei 
the chin, is the only possible bit for restraining 
them in tiaflie, wlieie their habit of ‘boring’ 
may lead to collisions, and in riding-horses 
to falls and other misfortunes to the ridel 
Although it may be said that the majoiity of 
horses can be so bitted as to be eomf 01 table 
themselves and kept under peifect contiol by the* 
uder 01 driver, there is an art in ascertaining 
the most suitable equipment which can only be 
acquired by expedience, and beginners will do 
well to consult an expeit lioiseman In the 
making of a ‘mouth’, the bieakei will choose 
a key bit, winch is a bai with a numb, t of keys 


(see Breaking), and from this will teach the 
colt to go in a plain snaffle. A plain, smooth 
bar or a jointed snaffle may be preferred after 
trial, but the first principle of bitting is to use 
the easiest, lightest, smoothest bit that will 
sufficiently restrain and guide the animal; no¬ 
thing being so much prized in the hunter and 
hack as a ‘light’ mouth, or one quickly respon¬ 
sive to the slightest indication of the rider. The 



finished lioiseman generally prefers a harness 
hoi sc with a delicate mouth, but this is not a 
universal demand, some choosing a horse that 
‘takes hold’ and is seemingly under bettor con¬ 
ti ol, while not fatiguing the dnvei by pulling. 
All sorts of bits aie therefore required, and 
much ingenuity has been exercised in providing 
bits for all sorts of mouths and temperaments. 

There arc* some eight varieties of snaffle bits, 
besides the straight bar with a ling at each 
end Of these, the chief aie the plain, the 



twisted snaffle, the chain snaffle, the double- 
jointed snaffle, the double-ring snaffle, and the 
gag snaffle. These offer varying degrees of re¬ 
straint, and among them can generally be found 
one to suit. It happens occasionally that a 
mouth is so extremely sensitive that when all 
other methods have failed, a plain snaffle covered 
with rubber or leather will answer the purpose. 
Single- or double-reined bridles may be used with 
snaffle bits, but the bridles in general use com¬ 
bine both the snaffle and curb, when two reins 
are essential. This combination is found advan¬ 
tageous because under ordinary circumstances, 
as on the road or in riding to the meet, the 
bride on or snaffle bitwill exercise all the gover¬ 
nance needed, but in the heat of the chase the 


curb will be required. The horseman rides 
‘on’ the snaffle as it is called—that is to say 
lie governs the animal with the light bit, and 
allows the curb rein to hang slack until re¬ 
quired, thereby saving the horse inconvenience, 
and avoiding that hardening of the mouth which 
will sooner or later spoil the best of mouths. 

The curb bit is a lever in which the inside 
of the mouth is the fulcrum, and the increased 
power is brought to bear on the chin by means 
of the chain; the degree of leverage depending 
on the length of the bars, but the principle 
being the same always. There are bits, like the 
Pelham, in which the rein may be buckled in 
the ring against the angle of the mouth, and 
always spoken of as the ‘cheek’, or at the end, 
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whereby much greater power is gained. This 
plain Pelham is a generally esteemed bit; but 
there is a severer one with two joints in the 
mouthpiece, united by a high port, and the sides 
of the mouthpiece are coveied with rollers simi¬ 
lar to those in the guard bit. Harness horses 
kept for display and required to wear a bearing- 
rein, have a hndoon or snaiilc and a curb bit j 
as well A great variety of these are sold, but, 
as we have already said, the punciple of the lever 
is always the essence of the control The most 1 
popular of all harness bits is the Liverpool, with 
a bar plain on one side, ribbed on the other, and 
offering four degrees of power The lightest is 
that in which the rein is buckled over the bar 
immediately in front of the mouthpiece; tin* 
next, in which the ‘cheek’ ring is used; then 
the ‘middle bai’, and lastly the ‘bottom bar’, 
as they are universally spoken of by hoi se¬ 
men The chain under the chin is governed by 
the usual strap when needed Heavy draught 
horses are neatly always bitted with a jointed 
snaffle of large size; but there are, of course, in¬ 
dividuals not possessed of tin* placid tempera¬ 
ment which chaiacteil/es tin* type, and needing 
one oi other of the contrivances lefcried to foi 
harness horses of the lighter and moie active 
bieeds 

Whatever bit is chosen, it should tit the 
animal as to size and width, and should be 
attached to the hi idle in such a manner as to 
hang free in the mouth, immediately below the 


I hypodermic syringe of a very weak solution of 
ammonia. Large doses of sal volatile freely 
i diluted, digitalis and brandy, or other alcoholic 
! stimulants, may be given to rouse the patient, 
who must be tempted with a variety of food, 
and nursed through the period of depression, 
when no seuous consequences will be left, if 
garget is not set up m the mammary gland 
(for treatment of this, see Garget) 

The lutes and stings of insects are often of 
serious consequence on account of the madden¬ 
ing influence they hav** upon the victims; caus¬ 
ing horses to detach their bridles and run away, 
oi tear their eyes or mouths b^ harness hooks 
or gcai, when passionately throw mg their heads 
round in vain efforts to dislodge the enemy. 
Cattle and sheep are tormented, and their rest 
so broken as to hinder the processes of milk- 
niaking and fattening 

Whcthei tin inset t bites oi stings his victim, 

; the poison is ol an acid chaiactei formic at id 
1 m the case of bees and wasps—and is best neu- 
| tiaiized by the application of an alkali. Liquid 
[ ammonia is preferred as an application because 
' of its easy pcnetiation thiongh the hairy skin 
| of an animal, but a solution ol common washing 
soda, of bicai bonate, oi of potash, will also have 
the desired efleet The populai l>ehef in the blue- 
| bag is an exaggeiated one , its viitues aie due to 
the alkali with which the blue is manufat tured. 

So long as a sting remains in a wound it 
! continues to difluse its poison, and rubbing the 


angles, and not pressing against them when the I 
leins hang loose. [n u] 

Bites and Stings.— -In this countiy we 
aie accustomed only to think of insects as of- 
fendeis in the matter of bites and stings, and 
seldom indeed are we called upon to tieat the 
more serious injuries inflicted by venomous rep¬ 
tiles. Adders in some districts are numerous, 
and when a beast or sheep lies down upon them 
the^ will intlict a bite which will cause serious 
illness if not death. The large udder of the 
cow, with its soft skin, invites retaliation on the 
mrt of the adder when unintentionally injured 
>y the animal. 

The symptoms are those of coma, the bitten 
animal seeming to be mentally paralysed, and 
generally inert, with dull and expressionless 
face, and drooping ears, cold extremities, shal¬ 
low breathing, suspended rumination, and sup¬ 
pressed lactation. If the cause is suspected, and 
the udder carefully examined, a dark mark may 
very likely be found where the bite was inflicted. 
Its appearance is m shape like what is known 
as leech bite, or »-splitting of the skin in stel¬ 
late form, rather than a direct puncture such as 
might be caused by the tooth of a quadruped of 
any kind. A blue or purple area of varying 
dimensions marks the bite of the adder, which 
portion is insensible to the touch, while the rest 
of the organ will be inflamed and swollen. 

Treatment .—The recommendation to cut out 
the bitten portion is not one to be advocated in 
these islands, although applicable to snake bite 
in other lands, provided always that it is soon 
enough detected. The illness of the beast is the 
fiist thing noticed, and it is then too late for 
surgical measures, other than the injection by 


plate is theiefore the worse thing the victim 
can do Every effort should be made to find and 
lemovo stings by means of foieens or tweezeis. 
In the ease of a lioise stung about the head 
by a swarm of bees, his recovery will practi¬ 
cally depend upon the celerity with which the 
stings are exti acted, lit* may recover from the 
shock and the quantity of poison originally in¬ 
jected, but will not suivive the additions which 
proceed fiom the rubbing above refeired to. 

A really reliable preventive or deterrent to 
flies settling on horses at work lias not been 
discovered, but the nuisance is mitigated by 
sponging w ith a paraffin rag, or a wash in which 
this fluid has been mixed. It needs to be lightly 
applied to avoid irritating the skin, and re¬ 
peated at frequent intervals, at the period of 
the year when flies are most numerous and per¬ 
sistent. A decoction of walnut leaves has some 
merit in this direction, but is not so lasting as 
paraffin, or any preparation of coal tar, as very 
dilute Jeyes’ fluid. Infusions of quassia and 
tobacco are employed, and for limited areas, 
as tin* poll and around the eyes, essential oils 
of pennyroyal, of eucalyptus, or cloves, may be 
used. [u L.] 

Bitter Milk, Butter, and Cheese.— 
Bitter milk is occasionally, though very rarely, 
due to foods eaten by the cows; thus lupine 
and lag weed have been stated to have been the 
cause of bitter milk. A bitter taste, though 
not usually pronounced, may occur in certain 
cases of disease of the udder, such as mastitis. 
If due to either of these causes, the bitter taste 
is apparent as soon as the milk is drawn and 
does not increase. Peptonized milk becomes 
bitter if the ferment is allowed to act too long. 
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Bitterness in milk is, however, more fre¬ 
quently due to bactenal fermentation, and 
seveial organisms have been described which 
cause a bitter taste to appear in milk The 
most frequent occurrence of bitterness is due 
to a resistant spore-forming organism, which 
develops an intensely lnttci taste in imper¬ 
fectly sterilized milk or cream , it is fortunately 
not common, as the spoil's stand heating to boil¬ 
ing-point for a consideiable length of tune, and 
are not always destroyed by commercial pio- 
cesses of steiilizing milk. Anothei organism 
also occurs which causes a bitter taste in flesh 
milk, and an instance of this was studied by 
Conn , the taste developed in a few hours from 
milking, and in such cases the trouble becomes 
one oi significance in tin* ordinaly danj , it is, 
liowevei, so raie as not to be senous 

The occurrence of bitter buttei is also excecd- 
inglv uncommon, and is due usually to the 
cream < ontaimng the hitlci spore- 
bearing oiganisms having been pas¬ 
tern ized, witli a eousequeiit desti uc'tlon 
of the ordinal v Ixietei la Tin* use of 
a reliable stair »i, liowevei, juevents 
its development 

Cheese is pel liaps the most common 
daily product to 1m* attacked by bittei 
ness Hie organisms which produce 
a hitter taste in milk will also cause 
bitterness in cheese, and m addition 
oiganisms have been separated fiom 
bittei i heese whidi have not been ton 
neeted with bit ter milk, it is piobable 
th.it, given favourable eomlitioris, the\ 
would have afleeted the milk, but in 

cheese, which is ripened foi long _ 

penods, slow r -gn>wmg organisms an* — 
able to develop and exeit then full 
efleet, whereas tin* milk would have 


flowers are arranged in purple, drooping clusters 
opposite the leaves. [a. n. m‘a.] 

Bitter Vetch. See Vetches. 

Bixa Orellana, a shrub wliieh is grown 
in Brazil and in the West Indies, and from 
which the colouring matter Annatto is denved. 
See Annatto 

Black-and-Tan Terrier. —Amongst the 
favourite dogs of the past which ol lecent 
years have fallen into disiepute through no 
fault of their own is the Black-and-Tan, some¬ 
times, but quite erioneously, described as the 
Manchester Terrier. The variety is unquestion¬ 
ably a descendant of the old English breed of 
terrier which existed many years ago, and 
which has proved the basis of several popular 
varieties of the present day, but, as may lcaddy 
be suimised, the Black-and-Tan with Ins ex¬ 
quisite colouring and fancy mai kings has been 
veiy carefully developed by bis admiieis in the 
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become sour and unfit for consump¬ 
tion befoie then efleet would he noticed 

Sueli an oiganism, named Alicroconu'* casri 
aman by Ereudeiiieicli, is the most common 
cause of bitter cheese; it, did not develop a 
bitter taste in milk until it, was two daxs old, 
and wlii'ii flic milk was made into cheese the 
latter became very bittei 

bitterness in cheese in a numbci of cases in 
Ameiie.i was traced to a widely distributed 
>c*ast, which found its way into milk vessels 
that vveie left standing open hv loadsides, 
untlei tiees, 01 near barnyards An efficient 
remedv for this was found to be greatei clean¬ 
liness, increased care in handling the milk, and 
stei ili/mg tlie cans and utensils [n i> k] 
Bittersweet (*S 'ohtn am Dulcamara) - In 
autumn one often sees in hedge's and copses 
tempting-looking oval led berries about i in. 
long. These' are the* poisonous fruits of Bitter¬ 
sweet 01 Woody Nightshade. The plant Tic¬ 
kings to the* same family as the potato and 
tomato, namely Solan,iee*.e, and indeed to the 
same genus, namely Solanum. Our Bittersweet, 
liowevei, is a woody plant, scrambling over 
hedges, and not a herb growing in the* open 
fielel Tlie scrambling blanches arise from an 
extensively creeping undeigiemnd stem The 
leaves are moie* 01 less lieait-shaped, and the 


past. Quite possibly the breed began to lose 
favour with tlie public when the edict against 
clopping eais was passed, as the Black-and-Tan 
was a regul.il victim of the piactice, but in 
addition to the dilhculty that was experienced 
in breeding him, this teiriei is rathei a delicate 
animal to real, and besides this, as Ins coinage 
is not of the very highest oidei, he is eompaia- 
tively useless as a vermin dog Hence it is only 
natural that he should have lost favour with 
the public as other vaiietics becalm* better 
known; but still the piaetical extinction of an 
old English breed cannot but be deplored wdicn 
the support that is accorded to foieign varieties, 
maii t \ of which are perfectly useless, is taken 
into consideration. 

The skull of the Black-and-Tan Terrier is 
flat at the top, of consideiable length for the 
size of the dog, the muzzle being likewise long, 
and tapenng gradually towaids tlie nose, which 
should be jet-black. The teeth must he level, 
an irregular under jaw being a decided fault, 
and the e)i*s as black as slot's, very small, and 
of the almond rather than the round shape. 
There must be no approach to any bumps or 
irregularities of the surface* of the cheeks at the 
base of the jaws; tin* ears must be small and 
hang with their tips turned forward, so as to 
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protect the inside; the neck is rather long, the 
shoulders sloping, and the back short and lex el. 
The body may, in fact, be described as being 
4 cobby 5 in appearance, and the front legs must 
be of a good length and quite straight, with 
no tendency to turn out at the elbow, the hind 
ones being rather bent at the stifles, and the 
tail short, line, and carried quite straight, with¬ 
out any tendency to curl. The coat is shoit 
and lathei line to the touch, but the greatest 
>oint of all to be secured, provided that the 
lead pioperties are coirect, is that of the coloui 
This should be a rich raven black all over, ex¬ 
cepting at the following points, which should 
be of a bright tan hue of a rather deep shade 
Those tan markings appear on the feet, which 
should bo tanned up to the pasterns, with black 
pent tilings running up each toe There is a spot 
tei mod the thumb mark at the pastern, whilst 
the lower part of the muz/le and the tlnoat. 
are tan, and there is a spot over each eye and 
on each cheek, the vent and insides of the hind 
lou;s being also tanned If hairs of the latter 
ioIou i appear anywhere else it is a decided 
fault, but they often do so to the injury of the 
dog’s value, and generally just behind the ears 
and on the thighs These places should thcre- 
foic be carefully examined to asceitain whethei 
any bm-eoloured hairs are to be found amongst 
the black ones, oi it a dishonest vendoi has 
stained the coat in order to comeal the blem¬ 
ishes The tail should also be pushed down to 
diseoxei whether thoie is too much tan on tin* 
vent, wliuh there will be if the tail does not 
conceal all there is from view. As reguids 
weight, it ma\ be added that a good specimen 
will weigh about 18 oi 20 lb fv. s j 

Black Beetle. See Stiloi^za 

Black Bent, a name for the Slendei Fox¬ 
tail (Alo/wrurus agrvxtv*) See AnomuTRUS 

Blackberry.’ See Ilnurs. 

Black Bindweed. See Hindu kkds 

Blackbird {Turdan vin'ula) —This hand¬ 
some, member of the Thiush family is too well 
known to need a detailed description, but it 
may be noted that the epithet ‘black’ only 
applies to the male, which is further distin¬ 
guished by liis bright-yellow bill, while the 
female is brown both as to plumage and bill 
The species is a constant resident, though its 
numbeis are greatly augmented e\ery y ear by 
the arrival of large flocks in the eastern coun¬ 
ties. The nest is built of twigs and roots, in 
shrubs or hedges not fai from the giouud, 
plastered with mud, and lined uitli grass and 
moss. The eggs are four to seven m numbei, 
with Iight-lnown frecklings on a greenish-gie\ 
ground. 

This is one of our native birds which is in¬ 
creasing rapidly in numbeis, partly owing to 
the mi migration mentioned, and partly because 
under favourable conditions it rears three or 
four broods every year. There are many com¬ 
plaints from fiuit-growing distnets in several 
counties regarding the difficulty of keeping its 
numbers down. This may be realized by con¬ 
sidering the figures given by Frof. Theobald of 
three of the East Kent vSpariow and Rat Clubs 
(Elmstcd, High Haldcn, and Wye) for 1900. 


Although these accounted respectively for 469, 
291, and 700 blackbirds, there lias been no 
marked diminution. 

Food. — Some authorities, as Ritzcma Bos, de- 
senhe this as consisting largely of insects and 
snails, and it is so far beneficial. But all agree 
that the Biaekbnd is fond of fruit, and it is a 
veritable pest to the fi uit-grower, destroying 
v.ist quantities of such fiuits as currants, clier- 
l les, plums, raspberries, and strawberries, and 
in some places attacking apples. It also does 
some harm by destroying small singing birds of 
beneficial kind. 

So far as the farmci whose interests lie in 
ordinary crops or stock, the t’oi ester, and the 
gamekeeper aie conecrned, the Blackbird would 
appear to be beneficial in so far as it destroys 
insects and the like, though the extent of the 
benefit is doubtful. But the gardener and fi uit 
grower aie full> justified in keeping down its 
numbei.s by every means in their power. How 
far those who aie not affected by its ravages 
should nevertheless pet seeute the Blackbird for 
the sake of then neigh boms is another ques¬ 
tion Few would desire the utter extinction 
of the species, but of this, in any ease, theie 
appeals to be little chance. [j. u. a. d ] 

Blackcap (Sylvia atrirapilla ).—This beauti¬ 
ful little niembei of the Waibler family, which 



receives its name fiom the black ‘cap’ on the 
head of the male (blown in the female), is a lesi- 
dent and summer migrant. It is one of our 
most, gifted songsters. The nest is slightly but 
neatly built of grass, loots, and other plant 
mateiial with a little liaii, in bushes or hedges 
near the ground. The four to six eggs are liglit- 
brown, with brown-blue spots 

Food. -There is here some dearth of informa¬ 
tion, but Ritzcma Bos says that it consists of 
insects during the summer, and the young are 
chiefly fed on flies, gnats, and smooth catei- 
pillars On the other hand, it must be admitted 
that the Blackcap is fond of fruit, attacking 
cherries, curiants, raspberries, and strawberiies, 
and opening pcapods. 

To tlie faimei and forester the bird is un- 
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doubtedly beneficial, but gardeners and fruit 
growers are justified in keeping down its num¬ 
bers, though even upon them it confers some 
benefit. [j. r. a. d.] 

Black Colour. See Colour in Animals. 
Black Currant Gall Mite. Sec Erio- 

rilYES HI HIS. 

Black Currants. — The Black Currant 
(Itibes nigrum) grows wild in North Asia and 
North Europe, including the British Isles, al¬ 
though in the latter, according to Watson, it is 
an alien. The wild plant forms a stout, erect 
bush, with lobed, serrated leaves about 2 in. in 
diameter, which smell strongly when bruised. 
The flowers, which are green, arc borne on 
slender racemes, and the bellies are globose, 
$ in. in diameter, and black Under cultivation 
the fruit has been improved in size and flavoui, 
and in the number borne on each laconic Their 
powerful and pecuhai odoui is dm* to an oil con¬ 
tained in the skin, and it. is to this that the fruit 
owes its reputed medicinal value, jelly made 
fiom the fruit being much recommended foi 
sore throat. Jam and wine are also made from 
Black Currants, and they are in ninth request 
for tarts and puddings The Blat k Currant 
has become impor¬ 
tant in some parts 
of France, where 
the fruit is made 
into a pulp for use 
in confectionery. 

Over 1000 tons of 
this pulp are made 
annually in the(!6te 
d’()r,and about one- 
half of this is sent 
to Britain. The 
pulp is prepared as 
follows. The cur¬ 
rants are stripped 
from the stalks and 
put into copper 
|>ans with watei, 
then heated to boil¬ 
ing-point, and at 
once placed into 
tins and carefully 
soldered up. These 
arc boiled for 
twenty minutes, 
after which they 
are ready for the packer. The price of the pulp 
in this country is about 30s. per cwt. 

Among bush fruits cultivated in gaidens and 
orchards for home use the Black Currant is 
one of the most popular, growing as it does in 
any garden soil under ordinary conditions, and, 
when it can be kept free of mite, it rarely fails 
to yield a satisfactory crop. This mite (J*/igto- 
phns ribis) first appeared about forty years ago, 
and it has since spread over the whole country, 
so that it is difficult to find now a garden where 
it is not present. Its presence is revealed by 
the swollen buds on the young branches, which 
become abortive, rarely developing either leaves 
or flowers. No simple remedy has yet been 
discovered, although several palliatives find 
favour with cultivators here and there. In 


small gardens where the bushes are not nu¬ 
merous, the best cure is to burn the affected 
bushes, and to start afresh with clean young 
ones. The prunings, which should be removed 
early, should always be collected and burned, 
and as a preventive of the spread of the mite, 
the bushes should be thoroughly sprayed with 
a mixture of 1 lb. lime, 1 lb. sulphur, and 20 
gal water, or they may be dusted over with 
a mixture of unslaked lime, 1 part, and flowers 
of sulphur, 2 parts, to be applied when the 
bushes are wet early in April, and again a fort¬ 
night latei. 

Black Currants may be grown either as 
bushes bv themselves, in rows between fruit 
trees, such as apples and plums, or trained 
against walls with a north-west aspect, the dis¬ 
tance apart in each case being from 5 ft. to (J ft. 
They should be tiansplanted soon after the leaves 
have fallen, oi at any time between November 
and February, plants two years old being quite 
large enough. The finest fruits are produced on 
the wood of the previous year, so that pruning 
should be confined to thinning out the old wood, 
and the removal of suckers (see the illustration). 
The shoots should never be spurred back as for 


Bed Currants Bushes trained against walls 
should be kept open, so that light and air are 
admitted to the shoots The best fruits are pro¬ 
duced by bushes trained on walls, and by induc¬ 
ing the number of bunches those left will develop 
much larger berries than when thinning is not 
practised. An annual mulching with well-rotted 
stable manure has a marked effect on the health 
and productiveness of Black Currants. In dry 
weatlicr, especially where the soil is light and 
dries quickly, it pays to afford water frequently. 
The draining of manure heaps and stables may 
be used profitably, particularly during the fruit¬ 
forming period. Old bushes are not as a rule 
productive. It is therefore advisable, where a 
falling off in the quantity and the quality of the 
fruit is perceived, to replace the old with healthy 
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young plants. Cuttings about 1 ft. long, taken 
in autumn after the fall of the leaf, formed of 
the firm young branches, from which the lower 
buds have been removed, should be inserted in 
rows, 6 in. apart, setting them 6 in. deep. They 
will start growing the following spring, and m 
the autumn will be ready for transplanting. 
It should be mentioned that Black Currants 
prefer slight shade and shelter from strong 
winds. They are not a success in high, exposed 
situations, wheic the soil is dry. The finest 
fruit is grown near the sea, wliei e we have seen 
bemes as large as ordinary grapes, pioduced 
by bushes growing m soil that was practically 
all sand, but fed liberally from the pig sty 
and stable The varieties preferred by British 
growers are Baldwin , a heavy croppei ; Black 
Naples, very large and good, one of the lw*st, 
Botskoop (itant, said to be mite-pi oof, Led* l*ro- 
hfic, an old favourite of excellent flavour; Oij- 
dcn'x Black , and Carted* Champion , wiiuh lias 
long clusteis of large, juuv, well - flavouied 
bei i ios [\\ w J 

Black Dolphin, a name for the Colliei or 
Bean Aphis See AniiUKs. 

Blackface Sheep, Scotch Moun¬ 
tain.— The origin of the Blackface oi Scotch 
Mountain bleed of sheep is slmmded in mystery. 
Only one tiling is ecitain it lias existed with 
more or Jess all its present chaiaeteiistics for 
many reiiLu ies Hector Boethius, writing about 
1 400, and speaking of the sheep in the vale of Esk, 
says ‘Until the introduction of the Cheviots, 
tin* rough- woolled Black faced sheep alone weie 
to be found’. Prof. Lowe in his woik The Do¬ 
mesticated Animals of (treat Bntain (1842), 
says. ‘The moie liortlmilv division of the chain 
of mountains beginning in the heathy lands of 
Yorkshne and Lancashire has given use to a 
race of sheep now very widely diffused This 
race has been termed the Black fared Heath 
Breed, a name which, though it does not dis¬ 
tinguish it from some of the Foiest bleeds, may 
be retained as indicating its peculiai habitat in 
a country of heaths It extends across the vales 
of Kendal and Eden to the highei mountains 
of Cumberland and Westmoreland on the west, 
and by the Cartel Fell into Scotland, where it 
occupies the great range of the Grey waeke lulls 
stretching from St Abb’s Head on the east to 
the Irish Channel on the west. It stietches 
through the upper part of Lanarkshire into 
Argyllshire and all through the Highlands of 
Scotland, fiom the Cram plans to the Pentland 
Firth. It has spread to all the Hebrides, and 
even to the islands of Orkney and Zetland. 
This breed may be supposed to have found its 
way into Scotland by the mountains of the 
north of England. Tt has been settled for a 
period unknown m all tlie high lands of the coun¬ 
ties of Roxburgh, Dumfries, Selkirk, Peebles, 
Ijanark, and all the adjoining districts The 
breed is said by some to resemble the Persian, 
so that it might be conjectured to have been 
derived from the East. But it is more natural 
to assume that its peculiar characters have been 
communicated to it by the effects of food and 
climate in the rough heathy districts from which 
it is derived.’ 


Black-face Sheep 

Whatever their origin may have been, so far 
as Scotland is concerned they appeared first in 
the south, gradually found their way north into 
Dumbartonshire, Perthshire, and the Western 
Highlands. There, by sheer aggressiveness, they 
displaced huge droves of cattle and the native 
breed of small whitefaced sheep, and, generally 
speaking, populated the whole district south of 
the counties of Boss and Sutherland. 

It is very interesting to read of their intro¬ 
duction to the Highlands, where they were by 
no means universally welcomed. One admirer 
of the old native breed, which was noted for 
the fineness of its wool, in writing to the High¬ 
land Society m 1790, makes the following com¬ 
ment ‘The coarse-woolled sheep have been 
debasing the bleed under the name of improving 
it, so that L am inclined to believe that on the 
mainland of Scotland the true umiuxcd breed 
is irrecoverably lost’ 

In another passage the same writer gave it 
as his opinion that if the original bleed existed 
any wliei e entirely unmixed, it was m Shetland. 
A lath el liiteiestmg account of this old breed 
is given by Marshall He says ‘Formerly, and 
] believe liom time immemorial, the Highlands 
and the entire north of Scotland were stocked 
with a iate of sheep almost as different from 
those of the southern provinces as goats and 
deei aie from tin* ancient breed, whose fur 
consisted of a. soit of down, ovei topped by long, 
stiaight, rigid ban, somewhat like the coat of 
flit* beaver and other furred animals; widely 
diffeient. from the wool of European sheep in 
general. And besides this distinction of coat 
there is anotliei cliai acteiistic difference which 
marks them still more strongly. The tail, which 
in all varieties of woolled sheep is long and all 
covered with rich wool, resembling that of the 
rest of the body, is, in the animal under notice, 
short, tapenng, and thinly covered with strong 
silvery bans, and not exceeding in size that of 
the goat or deer. Its face, too, is covered with 
sleek hairs as that of the deer, and like this, it 
has the eyes prominent. 1 

About the beginning and middle of last cen¬ 
tury a great proportion of the best Blackface 
glazings m Scotland bad their stocks changed 
into (Iheviots. It is veiy probable that, had the 
owneis of these Cheviot flocks been content to 
work up the breed on the lines of Blackfaces, 
and to preserve above all things the points that 
make for hardiness, they would have come to 
stay; but such was not the case, and after a suc¬ 
cession of had winters and late springs the Black¬ 
faces had in most cases to he restored to the 
grounds they should probably never have left. 
It is estimated that there are at present about 
1,000,000 Blackface sheep fewer than there were 
twenty years ago. Theie are several reasons to 
account for this diminution, of which the most 
important is the vast extent of country cleared 
of sheep to form doer forests. The great ad¬ 
vantage of light stocking lias also become more 
widely recognized. While large numbers are 
found m every district of Scotland, the greatest 
Blackface sheep-raising counties are naturally 
Argyll, Inverness, and Perth. Blackface sheep 
are found all over England, and are kept as 
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regular stocks m Northumberland, Cumberland, 
Yorkshire, and Lancashire. 

The importance of Hack face sheep is incal¬ 
culable. It seems certain that if something 
equally haidy is wanted to take their place, 
either deer or goats must be resorted to. Com¬ 
mercially, the substitution of goats would be 
retiogression , while in view' of the expense and 
uncertainty connected with deei forests, the ex¬ 
perience of those landowneis who have adopted 
this course leads to the belief that the substitu¬ 
tion of deer lor sheep will be more raie in the 
future. Ill large incisure this is due to the 
heavy loss involved m c. hanging stock In these 
circumstances the existence of a bleed of sheep 
such as the Blackface must continue to be a 
boon to many proprietors, whose high mountain 
land would otherwise be of little value Not 
only does this breed thrive and fatten on such 
land, but it is universally admitted that, owing 
to the character of the mountain heibage, the 
mutton is of exceptionally line and sweet quality 

It is not many veais since epuuies insisted 
on three- and fom-yeai old Blackface mutton 
as the gieatest delicacy, and high pi ices yvere 
paid for sheep of nice medium yveight. Fashion 
and the wool maiket have changed this. When 
wool biought high pi ices tin* fleece of tin* Bl.u k- 
face warranted tliefarmei in keeping his wetheis 
till thiee or four yea is old But m these times, 
when the fleece counts foi little eompaiatively, 
the sheep must be turned into cash as soon as 
possible Fashion clamours at the same time 
for young and tender mutton; so that as le- 
gards the Blackface there is a literalness in the 
saying that ‘All flesh is as grass, vvhieh to¬ 
day is, and to-moi royv is cast into the oyen’ 
But while fashion asks foi the youngei mutton 
and good prices aie obtained for it in the food 
maiket, the wool of the Blackface is still a valu- 
ablo asset to the farmer or landownei, consider¬ 
ing that it is gioyvn by a breed which tlinves 
on land otheryvisc of little value To show how 
Blackface mutton is appreciated, it mav be in¬ 
teresting to relate that some wether lambs sold 
at Lanaik in autumn, weie eventually 

killed and shipped in carcass form to New Voik 
No doubt the millionaires who made the mutton 
the piece de rexuttaure at then Christmas dinneis 
thoroughly enjoyed the fine flavour, which it is 
hoped was in no waj impaiicd by tlie necessary 
cold storage. Before the passing of the throe- 
year-old wetliei, the thief outlet for Blackface 
m lie lambs was the big wether fauns which 
existed, chiefly in the Highlands Veiy foitu- 
nately for breeders, about the time this road 
came to be baned the lambs began to be populai 
with feeders. The fact is realized that three 
Blackfaces can be kept as cheaply as two of a 
larger softer bleed, and will leave as good a 
return per head, and the question ‘What is to 
become of the wether lambsis solved The fat 
ones are at once killed for the London, Man¬ 
chester, Liverpool, and Birmingham dead-meat 
markets, wlieie tlieii nice si/.e and quality make 
them prime favourites The leanei ones are 
kept on and fed for the Chustmas and spi mg 
sales of fat stock, and few varieties of sheep 
leave such handsome profits. The cioss between 


the Blackface ewe and the Border Leicester, and 
Weusleydale, and to a less degree Shropshire 
Ram, is also popular among feeders. On many 
low-lying lull farms every ewe is crossed, and 
the Blackface mid ewe lambs find a ready market 
to keep up these stocks. On arable faims the 
custom is to buy cast ewes oil the bills, and from 
them one cioss lamb is taken, and both ewe and 
lamb aie piepaied for the butcher. On farms 
which pi ounce fat lambs, 01 lambs which mature 
quickly, the Border Leicester and Shropshire 
Ram are used, while the Weusleydale is more in 
vogue where the lambs are inclined to be lean 
and growthy. The average weight of a five- 
yeai-old eild ewe oi a thiee-yeai -old wether, off* 
th<' hill, may be put at 48 to r»S l lb. of dressed 
mutton. Until lecently, Blackface sheep were 
nev'ei exhibited at fat-stock shows undei two 
01 thiee yeaisol age, indeed they weie thought 
not to have ai lived at matuiitv sooner. Novn, 
hovvevei, they aie shown as sheai lings, not only 
of supenoi quality, hut of heaviei weights 
than they could be produced at three yoais old 
twenty years ago. In J8J)9, at Smitliheld, wlieie 
they have always been a favounte breed. Mi. 
Mi>owall of <1 misting wood gained the cham¬ 
pionship of the show, among the long-woolled 
bleeds, with a pen of thiee shoailing wethers 
which scaled (>73 lb In 11)0:2 Sir John (Limoni 
of Montiave won in the lecently' staited class 
foi wetliei lambs with a pen of thiee, weighing 
4<il lb 

The wool of the Blackface sheep is a unique 
product, and is now used almost entiiely in 
spinning wools foi the eaipet trade In bygone 
years a < onsideiable poilion was spun into jams 
foi making hiaids, and tin* best qualities weie 
in paituulai demand foi thispurpo.se. Latterly, 
howevei, owing to the < hungc that has taken 
place m the character of the fleeces now* gene¬ 
rally produced by llockmasters, tin* peicentage 
of wool of a quality suitable has become so small 
that spinneis of these yarns have almost given 
up its use A very laige pioportiou of the 
production now goes to the United States of 
Ainciiea, wlieie it is used entiiely foi the pur¬ 
poses of eaipct manufactuie. In this country 
it is used to some extent for clothing puiposes; 
when the rougher tweeds an; in fashion it is 
blended with other wools in the making of them. 
Only, hovvevei, the find, softer, and sliortei 
wools aie at all suitable, the best adapted being 
got principally in the counties of Aigyll and 
Inverness. 

The weight of the fleeces varies in the differ¬ 
ent localities The southern counties, including 
Peitli and Stilling, produce the heaviest fleeces, 
the aveiage weight being fiom 4 to f)i lb., while 
the geneial mil of flip per ewe in Argyll, Inver¬ 
ness, and Ross is fiom ‘A to 4 lb. Probably the 
verv heaviest fleeces aie produced in Lanaik- 
shire, Ayishire, and Midlothian, but in them, 
owing to the nature of the glazings, a larger 
peicentage of foreign matter is found, and fre¬ 
quently' the shunkage m cleaning these wools 
is from fj to 7i j>ei cent above those that are 
cleaner grown Hog fleeces may be taken to 
weigh 1 lb moie than ewe, and the average 
weight of three-year-old wether fleeces may be 
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put at about 6 lb. All these figures are for 
white 'wool. The old fashion of smearing is still 
practised by a few Skye crofters, but any broker 
would have considerable difficulty m filling an 
order for a dozen bags of laid wool. The value 
of the wool has fluctuated greatly of recent years. 
Tn 1601 it fell to 4 d. or 4|ef,and in 1907 rose to 
as high as H</. to 8 \d. In 1908 a downward ten¬ 
dency again became evident, a drop of lid. per lb. 
on the previous year’s prices having been recorded 
It does not seem possible to grow the wool 
too strong if it be kept moderately free from 
kemp and black spots. To provide adequate 
protection for the sheep must be the first con¬ 
sideration, and a strong, thickly planted fleece, 
unifoim all over the body, and one that will 
not leadily open up to let m wind and lain, 
should be aimed at. A thin, long fleece causes 
the shepherd to grumble, as the sheep are tlieie- 
bv rendered helpless in snow and wet, and the 
lambs prevented fiom sinking (_)\ei -rough¬ 
ness is blamed foi causing tup-eild ewes, wludi 
aie moie common than in foi mer times \ 
vei v usual practice is to dip the tails of tin* 
ewes, but if this course be adopted, <aie must 
be taken that it is not done too neai the tune 
when the rams are put out. (Hackface hoggs 
are usually sent away for the winter, and retm n 
to their grazings in the beginning of Apnl 
They are clipped about the thud week of dune, 
when the lambs aie marked The clipping of 
the milk ewes takes place in d illy, the exact, 
time depending on the character of the season 
and the natiiie of the farm It is found that 
both hoggs and ewes have ample new wool giown 
bv winter to keep them warm, and tins fact 
points to the absurdity of the present custom 
of clipping the lams in danuaiv or earlier. It 
is generally believed that wintering the young 
rams in well-ventilated, any houses does nothing 
to impair the constitution of the slice]), un¬ 
doubtedly it is the cheapest method, as all waste 
of food by wind and lam is avoided In order 
to ensme, however, that the sheep will be at Ins 
fittest when the ewes leqmre Ins sei vices, lie 
ought not to be clipped till May oi dune (,hp- 
>iug in eaily damiaiy means that the ram will 
lave nearly a year’s giowtli of wool to cany 
while he is out on the lull, and in wet weather 
the additional weight is a great draw-back. In 
snow he gets completely matted up and is unable 
to move, the result being, of course, an unneces¬ 
sary percentage of eild ewes Most buyers, when 
they purchase an early clipped ram, shear lnm 
a second time before turning linn out; but this 
must be wrong, as the sheep naturally lequires 
more covering in winter than lie has had in 
summer, and the effect of the second clipping is 
often a chill, attended not infrequently by fatal 
lesults. Excessive feeding in summer is also to 
be deprecated. It is not fair to expect a nun 
to (lo a heavy season under any but the most 
favourable circumstances, and the sudden stop¬ 
ping of the hand-feeding winch he has been 
receiving all summer is most injurious. Of 
course, if the ram can be fed while lie is with 
the ewes, the evil is mitigated, but in the great 
majority of cases this course is impracticable. 

A good specimen of the Blackface Itam is a 


most majestic and picturesque animal. He has 
a fine carnage and appearance. He should have 
a broad, dee]) face, with a square muzzle, deep 
jaw, wide nostrils, and a wild, piercing eye. He 
should have a small tuft of fine w T ool on his 
forehead, called a ‘ snow lock ’, which betokens 
a good cover of wool below the body. The pre¬ 
vailing colour of his face and legs should be jet- 
black, and if marked with white, the two colours 
should be quite distinct. A puie black face is 
apt to be accompanied by a black ‘turn up’, but 
m no ease should the white predominate. His 
horns should be long and of medium thickness, 
and go fiat away fioin the iiown, leaving a 
space of skin and hair between the roots. The 
sweep is slightly back w auls and outwards, to 
leave spate between the horns and the cheeks. 
His net k should be of medium length, cariy- 
mg its thickness back, and attached tnmly to 
stiong, slightly laid back shouldeis. The nbs 
behind the shouldei blades should be well an heel 
and dec]), the breast bone should come well 
thiougli between the foie legs to give a laige 
space foi the vital organs His back should be 
broad and fiat, quartets long and level, with 
vvell-iminded fleshy gigots. Ills legs should be 
stiong and sinewy, his bones fiat, and he should 
stand well back on Ins pasterns on laige wide 
feet; when he walks he should point his hocks 
slightly outward His tail should be of fair 
length, thickly woolled, and should come dow'ii 
over his hocks A good ewe has much the 
same points, but is of a refined and feminine 
chuiacter. 

Successful management of Blackface sheep 
pi actual ly hinges on tluee points, light stock¬ 
ing, diaimng, and adequate binning of heather 
and tough glass No bleed of sheep can be ex¬ 
pected to do well on giound that is overstocked; 
the change m appearance that takes place in the 
sheep on a farm fioin which even a few head 
have been removed, must be seen to be credited. 
Indeed it is no umommnn thing on an over- 
j stocked farm for the weaker membcis of the 
flock to die off, till the collect liumbci is left on 
the ground Draining impioves not only the 
pasture but the climate, by taking away the 
chilly dam]) feeling fiom the attnospheie. It 
also removes the cause of seveial of the ills to 
which sheep flesh is heir. The old idea that 
burning of heather is injurious to game has 
happily been exploded, and it is now generally 
accepted that what is good for sheep is also good 
foi grouse. AH heather should be burned on 
a seven to ten yeais’ rotation, which secures a 
plentiful crop of the young plant for both beast 
and bird When burned as suggested, the new 
shoots come away soon and stiong, while the 
direct opposite is the case wheie the old plants 
have been allowed to become trees. The rough 
grasses should be burned annually. This answers 
a double purpose by providing sweet young pas¬ 
tille, and by preventing the old grass from blow¬ 
ing into and choking up the drains. The pro¬ 
vision of suitable shelters is also a matter de¬ 
serving of great consideration. Youatt speaks of 
these in 1837 as having been first erected in 
Lanarkshire. Apparently, when he wrote, they 
weie something quite novel, and he speaks of 
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them as ‘a commencement of improvement’ in 
the matter of taking proper care of the flock. 
He describes the ones ne saw as ‘ circular open 
stalls or pounds, the walls being 5 or 6 ft. high, 
and in a lew cases surrounded by fir trees’. The 
want of these shelters was evidently badly felt 
in the days of Hogg, the Ettrick poet. He 
gives a lurid description of a storm which oc¬ 
curred about the middle of the 17th century:— 
“ For thirteen days and nights the snow drift 
never once abated; the ground was covered 
with frozen snow when it commenced, and dur¬ 
ing all the time of its continuance the sheep 
never broke their fast. The cold was intense 
to a degree never before remembered, and about 
the fifth and sixth days of the storm the \oung 
sheep began to fall into a sleepy and torpid 
state, and all that were so affected m the even¬ 
ing died during the night. About the ninth 
and tenth days the shepherds began to build up 
huge semicircular walls of their dead, in oidei 
to afford some shelter to the remainder, but 
sbeltei availed little, foi the want of food began 
to be felt so severely that they were frequently 
seen tearing one another’s wool. When the 
stoim abated on the fourteenth day, there was, 
on many a high-lying farm, not a living sheep 
to be seen, large misshapen walls of dead, sur¬ 
rounding a small piostrate flock, likewise all 
dead and fiozen stiff in laveis, were all that re¬ 
mained to the forlorn shepherd and his ni.ister 
111 the extensive pastoral district of Eskclale 
JVhiir, which previously contained moie than 
20,000 sheep, only forty young wcthei.s weie 
left on one farm and five old eves on another 
The farm of Phants lemainod without stock and 
without a tenant foi foity years aftei the storm, 
and an extensive glen in Tweedsnniir became 
a common to which any man diove his flocks 
that pleased, and so it continued foi nearly a 
century.’ 

The same writer tells of a storm m January, 
1791. He says ‘This storm fell with peculiar 
violence on that division of the South of Scot¬ 
land that lies between Crawford Muir and the 
Border. In these bounds seventeen shepherds 
jeiished, and upwaids of thirty were carried 
ionic insensible, who afterwards recovered 
The number of sheep that were lost outwent 
any possibility of calculation One farmer alone 
lost seventy-two scores, and many others in the 
same quarter from thirty to foity scores each ’ 

Of course, it goes without saying that a good 
shepherd is absolutely essential to the well¬ 
being of the sheep Whether they are viewed 
on their native heath, or seen going through the 
sale ring, the evidences of good or indifferent 
herding are clearly marked. Fortunately for 
both the sheep and their owners, good careful 
men are much more common than careless or 
indifferent ones, and indeed it may be said, with¬ 
out fear of contradiction, that by no other class 
of workmen is more faithful service given. 

Blackface sheep are unfortunately quite as 
subject to disease as those of other breeds. 
Owing, however, to the labours and experiments 
carried out by a Commission appointed by the 
Board of Agriculture in 1901, the two most 
fatal of these, viz. ‘Braxy 5 and ‘Louping 111’ 


or ‘ Trembling ’, have been proved preventable. 
About these ailments, however, it is unneces¬ 
sary to say more, as they are treated of very 
fully under their proper headings. 

Sheep scab has been brought into great pro¬ 
minence of late years. It is a most irritating 
and annoying skin disease, but is fortunately 
not only easily prevented but readily cured. 
Careful dipping is at once the cure and preven¬ 
tion, and sheep-farmers are under a deep obli¬ 
gation to the Board of Agriculture for the 
strong action taken in passing the Sheep Dip¬ 
ping Order of 1JK)6, wnicli has rendered the 
movement of slieep from one county or country 
into another a matter of comparatively little 
trouble. The regulations at present are that 
all sheep must, lie dipped twice m each year, 
once between 1st January and 31st August, and 
again between 1st September and 12th Novem¬ 
ber It lias l>een clearly proved that the best 
course to pursue is to have the two dippings 
within thiee weeks oi a month of each other. 
At the first dipping all the living vermin are 
destroyed, but the eggs escape uninjured. By 
the tune for second dipping all the eggs have 
hatched, and the young parasites aie killed 
befoie they get tune to deposit a fresh supply. 
Should the exigencies of the maiket make it 
necessary to have the lirst dipping done very 
eaily, say in July, it will be found a good plan 
to dip a thud time within three weeks of the 
second. 

The yeai on a Blackface sheep-farm may be 
said to commence when the ‘crock 5 ewes are 
drawn off and sold, towards the end of Septem¬ 
ber oi beginning of October. Then comes the 
‘keiling 5 of the stock with the farm luaik, 
usually done, to save a handling, when the hoggs 
aie being sent away to wintering. About the 
20th or 22nd of November the rams are put 
out to the ewes on the lull, where they remain 
till the first week of January. They are then 
bi ought into the paiksand fed with oats, maize, 
and cakes till the beginning of April, when they 
are again turned out to the lull for summer. 
A liberal allowance of well-got meadow bay is 
also found to be most beneficial, and is much 
lehshed by the sheep In good weather, Janu¬ 
ary, February, and March may be called the 
slack time, when the sheep require very little 
attention. Of course, in a stormy season the 
very reverse is the case, and the shepherds have 
to be on the constant lookout for squalls On 
1st April the hoggs return from wintering, and 
are usually dipped before being turned out to 
the hill. Lambing commences on the 15th to 
18th April, and for the ensuing thiee weeks the 
shepherds must be on the bill from morning to 
nignt. The lamb crop is determined chiefly by 
the cliaraetei and elevation of the grazing, and 
may vary from 85 per cent on highlands to over 
100 per cent in the more favoured low-lying dis¬ 
tricts. Not much goes on between the end of 
lambing and the middle or end of June, which 
allows time to the shepherds for the preparing 
of thcii stock of winter fuel. Then the lambs 
ai e marked, and usually the cild ewes and hoggs 
clipped. The clipping of the milk ewes follows 
in the second week of July, and after that the 
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securing of the meadow hay receives the undi¬ 
vided attention of all hands. The first dipping 
is usually overtaken early in August, which en¬ 
sures the showing of the sale lambs in fine bloom 
at the sales from the middle of August and 
onwards. In sorting the lambs, all the wethers 
are put away, unless the farm be one carrying 
a ‘running’ stock of mixed ewes and wethers, 
in which case the tops are retained. The top 
ewe lambs are always kept for stock, to the 
number of about one-fifth of the ewes; all the 
others are either marketed at once, or else win¬ 
tered and sold in the early summer as hoggs 
As early as possible in September the entire 
stock is dipped for the second time, and, this 
job over, the season’s work may be said to be 
completed. 

The farmer, however, who goes in for rearing 
rams for show and sale purposes has practically 
no end to his work. The lambs selected foi 
keeping are put on to good foggage at weaning 
time, and about the middle of Octobei go into 
the house. The object being to have them icady 
to clip at New Year, one has to be taken that 
the thriving of the young animals goes on with¬ 
out the slightest check. To achieve tins end, 
they are taught to eat aitificial foods at a veiy 
early date, and indeed it is not an uncommon 
tiling to feed both the lambs and then mothers 
through the summer. While in the house they 
get a liberal allowance of mixed giains and 
cakt, with as much good hay and fresh watei 
as thev will consume, and a hot suppei of boiled 
bailc\ and bran usually foims an item on the 
menu. After tlipping, an increased diet, is 
given, .is natuiallv the sheep misses lus woo] 
and 1 e<|lures extia food to keep up the heat 
About the beginning of May the doois are 
opened, the sheep allowed to run out and in, 
and from then on to sale time the feeding is 
gradually increased Throughout the summei, 
cabbages foim a very important item m the bill 
of fare, and every successful exhilntoi sees to it 
that he has an ample supply ot both the early 
and late varieties. 

While theic is no general Flock Book foi 
Blackface sheep, every breedei of note keeps 
a most particulai reeoul of the pedigiee of both 
his rams and Ins ewes. The Bleed Society is j 
called ‘The Blackface Sheep Breeders’ Assoeia- | 
tion ’ The annual meetings aie held at Lanaik 
and Perth in alternate years, on the evening 
preceding the September ram sales. The as¬ 
sociation was formed in 1901, and has for its 
object the fuitherance of the interests of the 
breed m every way possible. Its system of 
giving prizes for wether lambs at the gieat 
Christmas and Spring sales of fat stock has 

f moved most successful, and has done not a 
ittle good in bringing prominently to the 
notice of feeders the good qualities of the 
lambs. 

In writing of the more successful breeders 
of to-day it would ill become anyone to forget 
the pioneers who planted and watered the 
good seed more than a hundred years ago. In 
the statistical account of Scotland of 1795, 
David Dun of Kirkton is described as having 
‘the best stoik of Blackface ewes that are to 


be met with in Scotland’. About this Mr. 
Dun we know little, but the lands of Kirk¬ 
ton, near Campsie, in Stirlingshire, were after¬ 
wards merged into the farm of Knowehead, 
which became so famous in the occupancy of 
the Messrs. Foyer. All through the first half 
of last century we find prominent mention of 
Foyer of Knowehead and M‘Kersie of Glen- 
buck, in Ayrshire, and undoubtedly every well- 
known stock of the present day can trace back 
to the original sheep in the possession of these 
two breedei s. There was a celebrated ewe 
stock on Glenbuck in the 18th century, when 
the property came into the possession of the 
Cumberland Mining Company This concern, 
however, shortly afterwards failed, the stock 
was dispersed, and the new tenant substituted 
wetheis. In 1811 Mi. MTversie became tenant, 
and at once put away the wethers, and suc- 
< eeded m buying back a few ewe lambs whose 
descent could be traced back to the original 
stock. In 1872 Mr. llowatson, who had for 
ten vcais been first tenant and then proprietor 
of Crossflatt, bought the property, and every¬ 
one know T s how world-w'ide the fame of the 
stot k has since become. On Crossflatt, Mi 
llowatson had, with infinite trouble and pains¬ 
taking, succeeded in developing a stock second 
to none, and the two properties being within 
view of each other, and both being in Mr. 
Howatson’s owm occupation, the stocks became 
pietty nearly identical. In 1903 Mi. James 
Cl.uk entered upon a lease of Crossflatt, and the 
hguies of the two valuations, when Mr. llowat- 
son took ovei the stock m 1803 and wdien he 
parted with it forty yeais later, are very in- 
teiesting and instructive. 

The figures are --- 

ISM 

Ewe and hunk 28 s. 7 <1 each ewe. 

Ewe hoggs 23s. 4c/ each. 

190.5 


Stud ewes and lambs 
Hill ewes and lambs 
Ewe hoggs 


£(J, IO.y. each ewe 
1*4, 14.s. 

1*2, 18.s. each. 


Mr. Howatson’s highest priee for a ram was 
made m 1898, when he sold ‘Scotland Yet’ to 
Mi. Dunlop, Dumire Mains, for £200. This 
constitutes the lecord price for the breed ills 
highest average was made m the same year, 
wdien lie icceived £81, lfb’ each for a group 
of live shearlings. Mi. llowatson has set up 
another record in having gained first prize 
for shearlings at tw r elve consecutive Highland 
show's. 

In the hands of their new owner, Crossflatt 
sheep continue to command high pi ices, am. .it 
the Highland Show r held at Glasgow in 1905, 
Mi. Clark carried of! the championship with his 
winning shearling ‘Heather Bell’, and also the 
8mcl.ui Scott trophy for the best group of two 
males, two females, and one lamb of eithei sex, 
the produce of the ewe exhibited in the group. 

The name Cadzow of Borland has for many 
yeais been familiar to all lovers of sheep. Since 
1880, when they entered upon the tenancy of 
Borland, their sheep have won numerous dis¬ 
tinctions, including the Breed championship at 
the Highland Show in 1906, and at Lanark ram 
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sale of 1907 they sold four sheep at £100 each 
and over, and set up the astonishing record of 
£98 for the first prize group of five shearlings 
and the Sinclair Scott trophy in 1906 and 1907. 

Other names which stand out prominently 
as successful breeders of Blackface sheep are 
Hamilton of Woolfoids, the Archibalds of Over- 
shiels, M‘Dougall of Claggan, and Buchanan of 


Lettre, all of whom are regular exhibitors at 
the leading shows. It must not, however, be 
supposed that these stand alone in regard to 
the excellency of the sheep bred by them. This 
will readily be seen from a glance at the fol¬ 
lowing table, which shows the best averages 
obtained for rams at the Lanark and Berth 
sales in 1907.— 


Lanakk. 


hi eedei 

N umbel 

Highest 

Aveiage 



c 

K 

(1 

£ 


d 

Messis Cadzow, Borland, Lanarkshire 

20 

140 

0 

0 

41 

14 

6 

Mr Ilowatson, ({lenhuck, Ayislim* 

10 

115 

0 

0 

33 

11 

0 

Mi Hamilton, Woolfoids, Midlothian 

13 

KO 

0 

0 

22 

18 

5 

Mi. Lees, Lagg, Ayrslme 

9 

103 

0 

0 

20 

4 

ft 

Mi (.'luik, Ciosstlatt, Ayrslme 

11 

57 

0 

0 

10 

11 

6 

Mr Fuisoi, Kankniston, Ayrslme 

17 

3K 

0 

0 

10 

8 

o 

Mr. Lmnsden, Aidon, Dumbarton 

t; 

30 

0 

0 

10 

3 

4 

Col M‘Kcn/ 10 , Mini houses, Dumbarton 

13 

35 

0 

0 

1(5 

17 

7 

Mi (’alder, Ledlanet, Perthshire 

| 10 

40 

0 

0 

15 

8 

0 

Mr. Howatson, Catskeoch, Ayrshire j 

7 

38 

0 


15 

7 

1 

Mi Scott, Bogside, Lanaik | 

ir» 

3b 

0 

0 

12 

8 

8 

Mi Mitchell, Hazleside, Lanark 

do 

35 

0 

0 

11 

(5 

0 

Mr. Hamilton, fsethei Wellwood, Ayrslme 

10 

42, 

0 

0 

10 

18 

(5 

Mr. Hope, South Brownlnll, Lanark j 

0 

14 

0 

0 

10 

(5 

8 

Mi. Archibald, Oveishiels, Midlothian 

2S 

28 

0 

0 

10 

3 

2 

Mr Hamilton, South Cumbeihead, Lanark 

12 

30 

0 

0 

8 

15 

ft 

Mckhis. Macmillan, Glcnciosh, Dumfucs 

7 

2b 

0 

0 

8 

10 

0 


I’Fin ii 


Brcedei 

Nunihei 

Highest 

A vet age 



L 


d 

L 


d 

Mr Campbell, Kerromoie, Perth 

r, 

31 

0 

0 

15 

3 

0 

Mi M‘I>ougall, Claggan, l’eith 

16 

3b 

0 

0 

11 

18 

9 

Mi (’lark, Crossflatt, Ayi 

13 

20 

0 

0 

13 

9 

3 

Mi. Hamilton, Woolfoids, Midlothian 

13 

50 

0 

0 

13 

3 

1 

Mr. Howatson, Glenbuck, A>i 

16 

30 

0 

0 

13 

1 

4 

Mr. Buchanan, Lottie, Stilling 

40 

90 

0 

0 

12 

15 

6 

Mr. Sandilaiids, Coisebank, Dumfries 

lb 

52 

0 

0 

12 

8 

o 

Mr. Aichibald, Oveishiels, Midlothian 

30 

b5 

0 

0 

11 

19 

O 

Mr Scott, Bogside, Lanai k 

20 

3b 

0 

0 

10 

19 


Messrs, Cadzow, Boiland, Lanaik 

00 

85 

0 

0 

JO 

14 

2 

Mr. (’alder, Ledlanet, Perth 

l<r 

1(> 

0 

() 

10 

13 

0 

Mr M‘Intyre, Tiglinuhlau, Pt*rth 

it 

2(» 

0 

0 

10 

8 

11 

Col M‘Kenzie, Mini houses, Dumbarton 

1ft 

40 

0 

0 

10 

ft 

0 

Mi. Macdouuld, Urhu, Beitli 

8 

I 16 

0 

0 

9 

18 

2 

Mr. Hope, South Biowulnll, Lanaik 

14 

20 

0 

0 

9 

11 

0 

Mi. Fraser, Hankinston, Aji 

1(» 

48 

0 

0 

i 9 

10 

7 

Mi. Brydon, Burncastle, Beiwick 

18 

2b 

0 

0 

1 9 

9 

(5 

Mi Pate, West Biowncastle, Dinark 

0 

18 

0 

0 

1 9 

7 

9 

Dr. Watson, Bast. Biowncastle, Lanaik 

0 

13 

0 

0 

1 9 

3 

4 

Mr. Craig, Kinnox, Lanai k 

Mr. Lees, Lagg, Ayr 

0 

16 

0 

0 

! 9 


9 

12 

30 

0 

0 

9 

2 

1 

Mr. Bucliauan, Blainpiosli, Stirling 

0 

15 

0 

0 

9 

I 

8 

Mr. Whyte, Spott, For fat 

32 

16 

0 

0 

8 

16 

3 

Mi. Macrae, Stenhouse, Dumfiies 

17 

19 

0 


8 

1 

9 


A good many breeders prefei to sell their ranis 
as lambs, and thus save the trouble and risk of 
feeding them. Not a few buyers also prefer to 
buy lambs, in older that they may winter them 
to please themselves, with the result that for 
good lambs there is usually a first-rate demand. 

Until about the year 1857 the maiket held 
at West Linton in the end of June was the most 
impoitant for Blackfaces in Scotland, and hence 


the origin of the name ‘Linton’, which seems 
to lia\e been commonly applied to the whole 
breed. After that date Lanark became the chief 
market, and probably continues so at the pre¬ 
sent time. Very large sales are also held at Ayr, 
Peebles. Castle Douglas, Thornhill, and Biggar 
m the south of Scotland, and in the north at 
Perth, Stirling, Oban, and Inverness. Sales by 
private bargain seem to become fewer every year, 
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and practically every town of any importance is of a blackish colour. The beak is black ; the 
now supplied with an auction mart. irides dark-brown; above the eye is a patch of 

It has been stated already that Blackface bare skin of a brilliant scarlet. But the glory 
sheep, grown under favourable circumstances, of the blackcock consists m his upper tail-coverts, 
mature early, but the fact must never be lost eighteen in number, of which the outer three 
sight of that this is by no means the principal to live on each side are elongated and curl 
characteristic of the breed. The points breeders outwards, the others being squate at the ends, 
must aim at acquiring and retaining in their This conspicuous ornament is made to play a, 
flocks arc: hardiness of constitution, the ability great part in the display customary m court- 
to endure any amount of winter storms and ship. The total length of the blackcock is 22 in. 
spring barrenness on land at any altitude, and The greyhen forms a striking contrast to her 
the power to come up fresh and smiling at five mate, her general colour being ashen-biown, 
and six years of age. Tf a farmer attempts to barred and spotted with black. The breast 
breed big soft wether lambs for early maturity feathers, especially on old birds, are edged with 
under any but the most favourable*conditions pale-grey 01 white; the under tail-coverts are 
he can only expect to spoil his ewe stock Let gieyisli-white, feathers on the legs pale-brown, 
him use none but well-bred rams possessing betk and irulcs hazel brown. Take the cock, 
good hones, heads, and flames, and of a size suit- she has a patch ol bare skin over the eye, blight- 
able to his ground, and his wethei lambs will seal let. 

have all the early maturity points it is safe to This handsome bird has a very wide lange in 
try for. Tt is very easy to iose the substance by Europe, extending ffom (J9' J n. lat to the Apen- 
giasping at the shadow, and once gone it is apt nines and the Catalonian Pyrenees, and fiom 
to be gone for ever. fit. m] Holland and France to the Volga. Piobably 

Black Game (oidei, (Tallinn*; family, To- it was plentiful originally on all the heathlands 
traonida*)—The male of the black grouse (Tetrao of Great Britain, but it is not known ovei to 

haveexisted in Ireland, where 
all attempts to introduce it 
have failed, nor is it found 
in the Orkney and Shetland 
Islands nor m the Outer 
Hobt ides Yam'll states that 
black game having become 
extinct in Surrey, Mi H. 
M Thornton of Phohham 
brought two blackcocks and 
three greyhens from Holland 
m 1815, and t urned them out 
in the Hurt Wood, between 
Leith Hill and Hmdhead. 
They bred well, and their 
progeny spread all over the 
heathlands between Farn- 
ham and Bagshot, where the 
present writer remembers 
them fairly plentiful forty 
years ago; but the great 
multiplication of villas and 
other residences over most 
of that disti ict, combined 
with the camps of Aldershot 
and Ihrbright, have been 
fatal to these birds, and they 
are now probably quite ex¬ 
tinct once more. Black game, 
however, still exist m the 
New Forest, on Dartmoor, 

’la, Linn.) is known as the blackcock, the Exmoor, and in the counties of Somerset, Wor- 
lale is called the greyhen. cester, and Stafford. They have also been re- 

L'he plumage of the adult blackcock is mostly introduced with success on the Duke of Bedford’s 
ck, the feathers of the neck and back reflect- estate of Woburn Abbey m Bedfordshire, 
metallic blue lights. The primary feathers Farther north, blac k game are more abundant, 
the wing are black with white shafts; secon- being found in varying numbers in the wild and 
•ies and tertiaries black with white bases, semi-cultivated parts of northern England and 
ich show as a white bar on the wing, the Scotland; but in most districts they are far less 
ler wing-coverts being pure-white, as are numerous than was formerly the case. This is 
i the under tail-coverts. The thigh and vent owing to a variety of causes, such as the practice 
thers are very dark grey marked with white, of letting shootings to different tenants in suc- 
legs being feathered to the end of the tarso- cessive seasons, to the improvement in sport 
tatarsus, but the metatarsals (toes) are bare, ing guns, and to the abandonment of tillage in 
vol II 25 
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hill and moorland districts. The close time pro¬ 
vided by the game laws extends from 11th De¬ 
cember till 19th August, both days inclusive. 
It would be far better to make it coincide with 
that for pheasants, namely, from 2nd February 
till 30th September, for black game lesemhle 
pheasants in many respects, ana much injury 
is done to the race through the slaughter of 
immature poults m August and September by 
inconsiderate or inexperienced sportsmen. 

Black game are polygamous The cock buds 
assemble in spimg upon some appointed knoll 
.and go thiough a \ariety of antics, strutting 
like turkey cocks with trailing wings and ex¬ 
panded tail feathers, dancing, making sham 
fight, and uttering a soft, gurgling sound, not 
unlike the call of the turtle-dove Tt is a beau¬ 
tiful and interesting sight to watch these glossy 
birds on an April morning, as many as twenty 
or thirty frequenting the same meeting-place 
The greyhens gathei to the assembly, which 
takes place both morning and c\eiiing, and often 
fly thithei a distance of seveial miles They 
take a very unobtiusive part in the pioeeedmgs, 
waiting about until then loids have limshed 
dancing and stiikmg attitudes, and can spare 
a few moments to pay those attentions to which 
their humble spouses ,ue entitled as the pio- 
speetive mothers of a new genei.ition 

This brief intercomse is the only one that 
takes place between the sexes At all other 
seasons blackcocks keep apait ft mu the hens, 
taking no shaio in leai ing the poults, and gathei - 
ing into huge flocks in winter to the number 
sometimes of eighty to a bundled, when they 
present m flight one of the most stnkmg dis¬ 
plays that (an be witnessed among the buds 
of these islands 

If the blackcock makes a careless husband, the 
greyhen cannot be called an cxemplaiy mother, 
showing, as a rule, when flushed gi eater soli¬ 
citude for her own safety than for that of hei 
oflspnng The gieyhen’s nest is a \eiy slight 
affair on the ground, sheltered by heathei <u 
rushes, wherein she la\s in May six to ten eggs, 
pale-bufl speckled w r ith iich-brown 

Black game are as much at home in woods as 
on the moors. Then food consists of Inn lies, 
especially the blaeberry, seeds of vaiious herbs, 
biich buds, young shoots of pine, cateipillais, 
flies and othei insects, and giain of all kinds. 
They are very destructive to coin crops, tramp¬ 
ling it down when growing, and devouring huge 
quantities of grain m the stook Ample consi¬ 
deration is due on this account to faimeis whose 
land, bordering on the moots, is liable to inroads 
by these large fowls. The extent to which black 
game depend upon grain foi subsystem r has been 
proved in Nitlisdale, which was tins ty ycais ago, 
and still remains, the best black-game district 
in Britain. The five best seasons on the Duke of 
Buccleuch’s Drumlanrig estate wei e as follows — 

lfwn ir»8fn 

18li5 1530 

18(19 1508 l Black game 

1870 1480 

1871 112 !)) 

The largest bag ever obtained in a single day s 


driving on the duke’s moors at Sanquhar in¬ 
cluded 247 black game killed by ten guns; but 
on October 9th, 1874, on the duke’s Langholm 
estate, two gentlemen killed 98 black cocks in 
a single day. Arable fanning having been 
largely discontinued in these valleys, and the 
land laid down to pasture, black game have so 
much diminished in numbers that 20 or 30 hrac-c 
is now considered a fair bag 

In Galloway black game are still numerous 
in the valley' of the Diet* and on the moors 
about New Luce On Lord Stair’s property in 
Wigtownshire a party of guns killed 100 hi ace 
of grouse and 104 black game in a single day 
in 1900 

The flesh of black game is excellent, not so 
highly flavoured as that of grouse, and, when 
cooked, curiously streaked with laveis of brown 
and white Old birds lequue to lie hung some 
time to give them tenderness, but the meat of 
buds of the first ycai is delicious 

Hy buds between the black giouse and the 
pheasant have fiequently oceuiied; those be¬ 
tween the black and led grouse have been 
lerorded, but aie very' rare, as might be ex- 
petted, seeing that the black giouse is poly¬ 
gamous ,ui(l the led giouse pairs. Hybrids of 
eapeieailzie and black giouse (both polygamous 
birds) arc not uncommon in Scandinavia, and 
Yanell lepoits an instance of a cross between 
a blackcock and a willow grouse (Layopvs ulbu. s) 

[n m] 

Black Horse, Old English. See Siiiuk 

House 

Black Leg. See Black Qi'ahtku. 

Black Medick. This name, which is 
sometimes given to Trefoil or Yellow' Dover, 
refeis to its head of black spiral seed pods Sec 
M i« mcAcio 

Black Pigs.— Dining the seventies and 
eighties several of the southernmost counties of 
England claimed to have the best local breed of 
black pigs. These vaned in type and si/a* very 
consult! ablv, fiom the pretty and com pat f Small 
Blatk bred in Suffolk and a portion of the 
county of Essex adjoining, to the moie useful 
but somewhat flat-sided, long-bodied Black found 
m the western poition of Essex, and the equally 
massive but not moie handsome Eaige Black 
kept on a considerable scale in the extreme 
south-west of England. As this last kind 
has now a herd-book society to look after its 
intei ests, tin* membership of it numbering some 
hundreds, this bleed must be considered to be 
of sufficient inipoi lance to warrant a separate 
notice The handsome but not excessively use¬ 
ful Small Black, which was said to have owed 
much of its wonderful aptitude to lay on flesh 
to the imported Neapolitan pig, w r as quite 
fashionable m the ycais following 1870, wdien 
the fashion foi neat, compact, and early matur¬ 
ing annuals first became general. When nicely 
tiained, and its profuse coat of fine hair lightly 
oiled, it certainly presented a pretty picture; 
but, like the Small White, it suffered so much 
from the well-meant attempts of its admirers 
to cultivate its appearance from the exhibitor’s 
point of view, and its commercial value suffered 
to so great an extent, that when the demand 
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for lean pork set in strongly, the Small Black 
quickly lost caste. About a quarter of a cen¬ 
tury or more since, a pig of a similar character, 
but with less hair and the skin of a colour 
tending to blue slate, was bred in the county 
of Dorset, and was very successful in the classes 
for pigs of a black breed at the Smithlield Club’s 
shows in London. These pigs were on a some¬ 
what larger scale, with longer snouts, and not 
so compact or nice-looking, whilst the propor¬ 
tion of fat to lean in their flesh was if anything 
greater than that possessed by pigs of the Small 
Black breed. The change in taste has had the 
same disastrous effects on the Dorset as on the 
other small and fat-producing breeds of pigs. 

Another bleed of black pigs veiy similar in 
colour and sparseness of hail was bred very 
generally in the county of Sussex; but here the 
similarity ended, as the breedeis appear to have 
studied the! commercial and practical father 
than the exhibition points of tlieii pigs, which 
weie on a much larger scale, stionger in the 
bone, longer and deeper in the body, more pro¬ 
lific, and far better mothers As might be e\- 
}p< ted, the little pigs grew moie qunkly, were 
lardiei, and required less care and attention 
The leal old-fashioned Sussex pig, when fully 
maimed and fattened, was, howevei, somewhat 
coaise in bone and flush, this diawduck lias 
been minimized veiy considerably by the in¬ 
fusion of Beikslnre blood, and the selection foi 
breeding jmi poses of the bettei-quality young¬ 
sters This improvement has enabled the Sus¬ 
sex pig to letam its place, and even to extend I 
its hordeis farther west, since it is haidv, a good | 
foiagei, th<' sows aie piolihc and good milkers, 
whilst its feeding qualities are f,iul> good For 
a considerable numbei of years laige numbers 
of black pigs, or pigs chiefly black with white 
01 sandy spots, have been bied m the counties 
of Leicester and Northampton It has been 
claimed that this type of pig furnished the chief j 
portion of the blood on which the old-time Berk¬ 
shire was founded The fact is that even now 
we occasionally find some of the young Berkshire 
pigs show symptoms of these sandy and white 
spots. 

Still another county claims to have a special 
breed of black pigs, namely llampshue. There 
ate many black pigs bied in this county not 
unlike the Sussex type, save that these pigs arc 
somewhat higher on the leg, of a rathei larger 
size, and daiker in colour. Some of these pigs, 
again, appear to have been crossed with a Small 
Black or a Berkshire boar; this has reduced tin* 
size and length of leg, and has increased the 
aptitude to fatten of the produce [s. s."j 

Black Pine, also called the Austnan Bine 
See Bink. 

Black Poplar, a rapidly growing tree of 
the genus Bopulus. See Boplar. 

Black Quarter, Black Leg, Quarter 
III, Struck, Pook, &c. — Under the above, 
and some other names peculiar to certain locali¬ 
ties, a fatal disease is known among farm stock, 
and is due to the entrance into the tissues of the 
body of a germ similar to but not identical with 
that of anthrax. Cattle, sheep, goats, and rab¬ 
bits are readily inoculated, with fatal results. 


Local swellings only are produced by similar 
treatment of horses, asses, and white rats. Black 
rats, pigs, dogs, and man are immune. The 
bacterium or bacillus of black quarter probably 
enters the body by wounds or minute abrasions 
in the legs and feet, and through similar open¬ 
ings in the mucous lining membrane of the 
mouth or other portions of the alimentary canal. 
Calves between the ages of seven and seventeen 
months are the most susceptible subjects, but 
it may occur in annuals of any age. Thriving 
yearlings are perhaps oftener sti uck than those 
in less robust health, and lamb'- making flesh 
lapidly would also appear to be moie susceptible 
than the unthrifty. This generally accepted 
belief has been questioned by investigators, but 
w r ould seem to have some substantial founda¬ 
tion, or it would piobably not be so universally 
held Certainl\ it has been the experience of 
the writer, who has lived in districts where it 
was sadly life. 

While chiefly sti iking young creatures at pas- 
tme, it is by no means raic in the straw yaid, 
when animals are fed upon hay or other dry pro- 
vendei grow n upon infected soil. There are 
special seasons ol danger, as when a lush crop 
of glass follows on a diy summer and autumn 
lams, 01 in the rapid growth of pasture plants 
m an eai l> and warm spring. In the latter con¬ 
ditions, it occms almost as soon as the young 
stock begin to respond to the more generous 
keep, but not timing the first two or three days. 
B*latk quaitei is of less frequency in the better- 
( ultivated districts ol the north of England than 
toimeily, owing to the practice of keeping 
calves bettei during the first fe w months, the 
loss of calf-flesh predisposing them apparently 
to disease. No evil consequences can ws traced 
to the (onsumption of the unaffected poitions 
of an animal that has been slaughtered while 
a limb oi part has been the subject of this 
malady, but its devotion to human food is in¬ 
consistent with modem views of hygiene, and 
the practice should be discountenanced 

Symptoms - The stricken animal leaves the 
lieui, and appeals more or less rooted to the 
giound When compelled to move, he does so 
with difficulty, wlieievcr he may be struck. A 
lnnd or foie limb being most often affected ac¬ 
counts for the popular name of quarter ill, but 
the internal organs may be the seat of the trouble, 
and then the name of pook or puck lends colour 
to the supei stition that the little god of mischief 
has struck the fatal blow. These cases, too, are 
sometimes confused with lightning stroke. See 
Lightning. 

The helplessness of the animal, when a limb 
is affected, is even suggestive of fracture of a 
bone, but manipulation soon discovers a char- 
act.ci istic diffused swelling, which emits a crack¬ 
ling sound when stroked by the hand, and a 
feeling of crepitus, proving the presence of gases 
under the skin. The dejection of the animal is 
marked. The cars droop, the head hangs low, 
and the expression is that of one ‘marked for 
death as men say in such districts. The tem- 
peratuie rises to 104° or 10. r ) c E., sometimes 
liigher if the case is advanced, but always fall¬ 
ing before dissolution takes place. 
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Treatment is so unsatisfactory that no young 
animal should be kept alive after a satisfactory 
diagnosis lias been made. It should be killed 
by a heavy blow upon the skull, and without 
spilling of blood, or else carted away to a moie 
convenient place, foi slaughter by the ordinary 
means. The gimind upon which it stood should 
be thickly covered with quicklime, and the spot 
fenced off to picvent the cm losity of the held 
‘ nosing ’ over the infected spot A few biambles 
and blush wood lmined over it makes a satis¬ 
factory disinfection (Acmation of the can.ass 
is the most desuable means of disposing of all 
animals that have died of infectious diseases 
(see (’akoassks, Dkntui'ition oi) Failing this 
method, deep bunal in qui< klime is leeum- 
luendcd, a giave (J ft ileep being advised 
Adult animals havomovcicd undei tieutment, 
and Mr Thompson, vetei iii.uv leetmei to tin* 
Aspatria Agmultural College, sa>s ‘In adult 
cases 1 have had most sin < ess with the following 
piesrilption, n.imeh, 1 o/ of hyposulphite of 
soda and 1 tty., charcoal given eveiy six oi eight 
horns in watei , and in to 15 oz of linseed oil 
giv en ev eiy othei da v ’ 

Pi erenhon Many means have been adopted, 
some having then origin in fmgotten supmsti- 
tions Many prisons still believe tli.it the pie- 
seme of a goat is a safeguaid, Ins mischievous 
propensities pel hups being jutted against those 
of Fuck; otheis attach linjxutanee to tinning 
out on jiartieular days, or in cm tain phases ot 
the moon For centimes, mil* h faith has been 
placed m set-oiling the dewlap, the tajie being 
smeaied with a blistering substance bcfoie ni¬ 
sei tion in the skin. This gives use to much 
swelling and the foimation of mattw, which is 
regalded as desirable, to carry oil the liumouis 
The authoiity })i ev lously quoted (M i Thompson, 
M UC V S ) says of the set on when insetted in 
Sejitember oi Oetobei k 1 have tieated some 
hundieds in this mannei, and \et have nevei 
seen one animal which had been setoned 1 km ome 
atleeted with bhuk (juartei The vvnter has 
done some thousands, but cannot, give the same 
testimony, noi is the value of this icinedv anv 
longei esteemed by letogm/ed leadeis ot the 
vetei maiy woild, on the eontruiv, thev }>l«ne 
eonfidenee m the system of immunization bv 
a serum or eulfure, popularly known as a vac¬ 
cine. Many fatal accidents attended inocula¬ 
tion with the earlier picparations, as it was 
found that their escape into the connective 
tissue (when intended to be injected diiect into 
muscular substance) produced the malady fiom 
which it was meant to give protection. (’olds 
impregnated with the pioteetivo vu us are now 
prcjiai ed, and hugely emjiloyed, with a degiee 
of success unknown to any practitioners of the 
older methods. Tn some parts of Euiopc pio- 
tective inoculation has alone enabled cattle-rear¬ 
ing to be (onductod profitably Tt should have 
been said that to the famous French chemist 
Pasteur the credit of the original discoveiy 
belonged. As with sonic othei diseases due to 
specific organisms dwelling in the soil, the plough 
is a powerful detenent Some ‘pocky* lands, 
abandoned by men with knowledge of their 
unfoitunate character, have been since occupied 
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by tenants, with an arrangement between them¬ 
selves and the landlord by which it is agreed 
that all young stock shall be immunized by a 
properly qualified veterinary surgeon; and that 
in the case of any deaths occurring, tin* veteri¬ 
nary surgeon shall be called m to make a post¬ 
mortem examination, the other paity to the 
contiaet being notified in time to be jnesent 
oi lejiresented at the autojisy; and if the cause 
is certified to he black leg, then the landlord 
bcais the loss, or such portion of it as may have 
been previously agieed upon Held upon these 
tcims, theie is inducement to owners and occu¬ 
piers to drain and clean the land, and reduce 
the risk, while ne ther ]>arty can be ruined by 
losses sustained. Such contracts need to be very 
cleaily defined, and all animals dying should 
he examined by an exjiert. Theie aie eases of 
stunk animals wheie the fiist and only symp¬ 
tom to the lookei-on is that of sudden mania, 
the animal tin owing uj) its head like an angry 
bull, and dashing at full gallop, heedless of solid 
obstacles, falling onlv to die, if not dashing 
itself against a tiee or fence Kithei anthiax 
oi the disease we have been coiisidciing is the 
cause of these niam.u al attacks, and lgnoinme 
of then oiigin has allowed the loss to fall upon 
the shouldeis of the wioiig individual. 

fa i,] 

Black Spruce, a species of Kpiuce fie- 
quentlv seen in ]talks and arhoieta in Ihitain. 
See Search 

Blackthorn or Sloe (Printus sjnuosa), a 
shrub of the same 1 genus as the Plum. Jt flown a 
fieely m hedges and along count! y lanes m c.nly 
sjning, Indole the woodland tiees have begun 
to Hush then foliage Its snow-white lloweis 
geneially come m profusion from the sjnny 
shoots befoie the leaf-lmds open, and make its 
apjteaiame a (liaiming hailunger of Sjmng’s 
advent ltsalmostglobul.il fi (lit. is small and 
}>ale-hlue with blackish bloom, and is still used 
foi making the deep violet-eolouied sloe-gin. 
Tlie Iflackthoi ii is finpiently found among tin 1 
undei wood in copses, wheie it is usually an un- 
weh ome and lather useless intiudei, although 
its shoots make good walking sticks ft is, how 
ever, most abundant in thickets and along the 
holders of woods and in hedgeiows Hut it is 
not a good hedge jdant, and in the very oldest 
book on English nual economy, The Hook of 
Husbandry, by Mastei Fitzheibeit (1531), its 
use m bedge-making w r as dejji crated in words 
that apply equally well to-day. ‘Hut get no 
blackthorn for nothing, for that will grow out¬ 
ward into the pastuie, and doth much hint in 
the grass, and teai nig the wool of the sheep ’ 

|\l. N.] 

Black Turkey- - At one tune tlie tuikeys 
found thioughout western, southern, and uud- 
Europe were either black or sports theiefrom, 
the formei piedoiiiinating, as is stall the case 
iqion the* Continent This appears to be ex¬ 
plainable by the fact that the Mexican Turkey, 
which was the progenitor of nearly all the older 
Eurojiean varieties, is largely black in plumage, 
or, at any rate, veiy daik, and as the Sjiamards 
ajipear to have a stiong predilection for black 
feathered poultry, their influence has been very 
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great indeed. We have no actual information 
as to the colour of the Turkey when first im¬ 
ported into Spain from the Western Hemis¬ 
phere, but as they came from Mexico it may 
safely be assumed that they were similar to 
those still found in that country. Whilst it is 
correct to state that Black Turkeys are widely 
distributed—for the writer has met with them 
all over Europe from Russia to the Atlantic— 
the best representatives are the Norfolk and 
the French, as they have been most carefully 
bred, and are the finest in size and fiesh quali¬ 
ties Generally speaking, these conform to the 
shape and carriage of the turkey (see Turkey, 
Breeds of), except that they are dai k in colour 


Turkey 

of leg, are light in bone, and do not attain the 
weight ieached by the American Bronze (see 
American Bronze Turkey), the males being, 
when fully grown, 20 to 22 lb., and the females 
12 to 14 lb. These are heavier than some of the 
other races, and the Blacks appear to stand mid¬ 
way between the extremes of size in both direc¬ 
tions. They are long in body, and the breast is 
carried well forward, whilst the frame is deep, 
and the wings are very large indeed. 

As already mentioned, there are two leading 
varieties, namely the Norfolk and the French, 
and although these are generally described 
separately, for our present pm pose they may 
be regarded as the same, such minor dififer- 
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enres as may appear being doe to selection The 
main difference is in coloration of plumage. The 
French is glossy black, without any white or 
coloured feathers, whilst the Norfolk is duller 
in hue, and some of the feathers in the tail and 
on the hack have white or brownish tips, giving 
the appearance of a little mottling or spangling. 
In some cases these markings are seen on other 

S arts of the body, but black in every way pre- 
ominates Unfortunately there are very few 
of the Norfolk Turkeys now to be met with, 
as their place has been largely taken by the 
American Bronze, consequent upon the huger 
size of that variety, though in other respects 
the change is not altogether advantageous. A 
contributory cause appears to have been the 
gradual weakening of the race through long- 
continued breeding in the same district, and, 
robably, want of care in the avoidance of in- 
reeding, both of which are bound to demand 
a penalty and to bring about degeneracy of con¬ 
stitution. At the time when American Bronze 


Turkeys were introduced, the need for fresh 
stock was increasingly manifest, and thus there 
was good reason for its adoption, but it is to be 
regretted that steps were not taken to retain 
the old breed by giving to it that vigour it 
lacked. It may, therefore, be admitted that 
the French Turkey has maintained its position, 
whilst that of the Norfolk has been lost In 
respect to quality these two forms are very 
'nearly allied, as the fiesh is abundant, beauti¬ 
fully white and soft, and fine m texture and 
flavour, doubtless due to these birds having been 
reared for generations upon some of the finest 
land in eastern England and in Normandy. 
Like all members of the Turkey family they 
require very great care during the earlier stages 
of growth, but the general experience is that 
where the soil is suitable, and they arc raised 
in a natural manner, they are rapid m growth. 
As already referred to, they are light in bone 
as compared to the total weight of body—in 
itself a sign of good meat properties, [e. b.] 
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Black Water. — A disease of cattle, so called means. Rubbing the abdomen, in the region 
from the reddish-black appearance of the urine, of the bladder, with a turpentine liniment is 
It is more commonly known as Red Water. See helpful in cases of paralysis and spasm of the 
Red Water. sphincter, together with internal administration 

Bladder, Diseases oft— Diseases of the of some sedative, such as chloral hydrate, in ap- 
bladder are not nearly so common as is gene- I propriate doses. 

rally supposed, but when present there is usually j Rupture of the bladder may also occur when 
some disturbance of the passage of the urine, i fully distended from any violent strain, such 
such as retention, when no mine is passed foi ! as, in the ease of dogs, that due to being lun 
a considerable period; incontinence, when there | over. The symptoms aie sudden cessation of 
is a difficulty in retaining it, the urine drib- pain, and the inability to feel the distension 
bling away constantly; strangury, when the from the outside Successful treatment depends 
passage is accompanied with much pain, and is mainly on early diagnosis, and prompt suturing 
performed diop by drop, dysury, when pain j of the luptured walls under an aruesthetic and 
accompanies eveiy expulsion 1 stuct antiseptic precautions. 

In most cases of disease of the bladdei there 1 Incontinence of urine may be due to a relaxa- 
is also a change' in the composition of the* mine, lion of the sphmctei muscle, oi to some in it li¬ 
the chemical propci ties aie alteied, and it oc- J Inlitv of the bladdei, such as might arise from 
casionally contains substances foieign to it, su< li | the piesenee of a calculus, oi from some altera- 
as broken-down cells, blood, and pus. Ju all turn m the nonnal constituents of the urine, 
cases of suspected bladder tiouble it. is well, i lendering it too acini. Prolonged retention 
therefore, to make an eaily examination of the j may lead to it, by causing a weakness of the 
urine with regard to its colour, consistency, and I sphmctei and allections of the spinal cord, 
smell. I The tieatmcnt consists of the administration 

Occasionally diseases of the bladdei are due ' of strychnine, either in the* form of the liquor 
to and dependent on other conem lent diseases, stiyc.limuse or the tincture of nux vomica Douch- 
such as inflammation of the kidney s (nephritis), 1 mg the bladder with cold watei, by means of 
inflammation of the bowels (pel ltomtis), and the a catheter and funnel, should act beneficially in 
presence of pus in the kidneys (pyelo-nephritis) restonng ‘tone’. 

The use of a smgieally dirty e.ithetei, m diaw- Str.inguiy may arise from some inflammatory 
ing off the urine, may quite easily cause mfec- conditions of the neck of the bladder, or from 
tion with bacteria. Certain drugs also, that a< t spasm of the sphmctei. 

as diuretics, such as turpentine and canthandes, Dysui y is seen in most eases of calculus, and 
may set up great imtation in the mucous m m inflammation of the uietluu. 
lining membiane if used in excess oi unpropcih Inflammation of the bladder (cystitis) may be 
by those unacquainted with their medicinal caused by the action of baeteiia, their mode of 
actions Cases are on recoid where excessive access being by way of the blood stream, by 
blister ing with canthandes ointment has set up mtioduetioii with a dirty catheter, by a back- 
bladder tiouble from absorption thiough the yvanl infection through the urctlna, or by the 
skin. lymphatics Tt may arise from other mflani- 

Retention of uime occurs mostly in the cas- matory diseases of the peritoneal cavity, the 
trated male, and may be due to a vanety of piesenee of calculi, and possibly also from the 
causes, the danger being in the continued secie- blocking of the urethra by small calculi, eaus- 
tion of urine, without propel p(*rmdie.il outlet, ing letention of mine and subsequent partial 
causing rupture and subsequent inflammation decomposition 

of the bowels (peritonitis). The symptoms of acute cystitis are intorfer- 

The cause is some obstiuet.ion to the outlet, cnee with the process of micturition, and, in 
such as might arise fiom the presence of stones horses, attacks lescmhhng those of coin*. There 
(calculi) or other foieign substances m the is constant, stiaimng and efforts to pass urine, 
bladder or urethra (the tube thiough which the icsulting in the passage of a few drops only, 
urine passes from the bladdei) .Spasm of the The gait is wide and stiagghng, pulse frequent, 
sphincter muscle aiound the neck, disease of tempeiatuie high, and in the later stages gieat 
the adjacent, prostate gland, and paralysis of depression, the result, of uneinie poisoning, 
the bladder itself aie also possible causes Constipation is generally present, respiration 

The symptoms, in addition to the difficulties quickened, and the appetite almost gone, blood 
of passage, are the presence of pam, and lest- and pus may be found m the urine, and there 
less ness, especially in horses and dogs In the is cousidei able thirst 

smaller animals w r e may feel the distended The piesenee or otherwise of calculi is ascer- 
bladder from the outside, but this must be tamed by external manipulation, in those ani- 
gently done, to avoid any possible chance of niab small enough to permit of it; in others, 
rupturing. such as the* horse and ox, an examination is 

The treatment consists of passing a clean made pei rectum. In all, a flexible sound may 
catheter and drawing off the urine. This is an lie passed through the urethra into the bladder, 
easy operation in females, but more difficult in m a similar manner to the passing of a catheter; 
males. In the ox and ram it is impossible to should it come m contact with a calculus, the 
pass the catheter unless an artificial opening is jar can be distinctly felt. 

made above the S-shaped bend that is present The treatment of cystitis should aim atreduc- 
in the urethra of these animals. Should calculi ing the inflammation ; to this end hot stupes 
be present, they must be removed by surgical i should be frequently and carefully applied. An 
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old rug may be folded in three and wrung out 
of boiling water, applied to the loins, and covered 
with a waterproof cloth. This should be re¬ 
pented at twenty minutes intervals until relief 
is obtained. Boric acid and hyoscyamus may be 
given internally, and in the case of horses and 
cattle, bicarbonate of soda in the drinking water, 
or mixed with demulcents, such as linseed tea 
or barley water. The bowels should be kept 
in a relaxed condition by the administration of 
small doses of sulphate of magnesia. 

A rational method of treatment is the irri¬ 
gation of the bladder, by means of a double 
catheter, with a saturated solution of boraeic 
acid ami warm (not hot) water 

When calculi are present they may consist of 
a single stone 01 of a varying number of small 
ones, or they may take the shape of gravel In 
any of these forms they may neatly till the 
bladder. Accompanying these cases there is 
generally some catarrh oi the mucous mcmhiuiie, 
and pus piesent in the mine. 

The formation of the bladdei stones or 
vesical calculi varies In heilnvora they aie 
composed of triple phosphates and cai lxmate 
of calcium, and aie gicwsh m colon] , when 
a ieddish tinge is present, it is due to salts of 
iron. 

Most of them present a smooth surface, but [ 
occasionally they are roughened, winch is due to | 
a covering of oxalate of calcium 1 n dogs and the j 
carnivora generally, the composition is altered 
by the addition of ammonium; they are white 
in colour, and of smooth surface. Those having j 
a yellowish tinge and possessing a rough surface j 
contain oxalate of ammonium. Another kind 
is known as cystic calculi; they are gieasy to 
the touch, yellowish in colour, and easily broken 
when dried. 

In geldings, calculi m the bladder (vesical) or 
uiethia (urethial) are distinctly raie; in mares, 
owing to a comparatively wide urethra, they aie 
usually dislodged and pass away with the urine, 
so that vesical calculi are generally the only ones 
found in them. 

In either case the symptoms aie much the 
same, save that in the ease of vesical calculi the 
urine is more often tinged with blood, owing to 
injury of the bladder wall by the stone itself. 
Diilerentiation can be made, by an examination 
per rectum, or in mares by a digital exploration 
through the urethra. The only treatment likely 
to be of any permanent success is surgical re¬ 
moval. When situated near the end of the 
urethra this may be comparatively easy: the 
stone, after being located, is seized by a pair of 
forceps and drawn out. Should it Ini too fai up 
for this method, it is necessary to make an arti¬ 
ficial opening under antiseptic precautions for 
its removal. In the case of vesical calculus in 
the mare it is possible, if the stone is of small 


between rectum and scrotum) into the urethia 
m order to get into the bladder. 

Immediately the stone is removed the urine 
flows away, and after making sure that nothing 
is left behind, the wound is cleansed and stitched 
up. Subsequently the bladder should be washed 
1 out once daily with a two-per-cent solution of 
acetate of alumina. 

Of all domesticated animals, the ox is probably 
most inclined to formation of calculi; they are 
usually small and formed in the bladder, from 
which they pass into the uretlua, and are gene¬ 
rally arrested in the first part of the S-shaped 
bend. 

The symptoms are sinnlai to those of other 
animals, but there is more i letfulness, whisk¬ 
ing of the tail, and a tendency to strike the body 
with the hind feet If the pain suddenly ceases, 
and no distension of the bladdei can be lelt per 
ret turn, probably it has mptuied, in which case 
the animal should be piomptly siaughteied, be¬ 
fore* tin* ilesli has time to get tainted fioni the 
absoiption of tin* mine. 

In sheep, calculi aie not neatly so frequent as 
in cattle, when piesent m tin* male, they fie- 
quently take* the foim e>f gravel, winch collects 
in the vermiform appendix, at the end of the 
penis. The tieatment usually adopted is to le- 
movc this portion of the organ altogether 

Retention of the unne in sheep causes a good 
deal of restlessness and niching of the back. It 
is said that diagnosis may be made by com¬ 
pressing the nostnls, which in the healthy 
sheep causes mictm ition at once, but fails to do 
so in the affected ones. Occasionally stricture 
follows ojieration on the urethra, in which case 
the animal should 1m* prepaied for the butcher. 

In pigs it is best to slaughter at once; they 
seldom pay for treatment. 

In dogs, cystic calculi are frequently present, 
more especially in the older animals; they can 
be diagnosed externally, and if the urine can lx? 
passed at all they aie best left alone. Should 
they Ik* located in the urethia, they may either 
be pushed back into the bladder with a piol>c 
or removed by operation, but stricture so often 
follows, and finally death, that the former opera¬ 
tion is to bo preferred. 

New growths, in the shajie of vaiious forms 
of tumouis, are frequently found in the bladder 
of all animals, and more rarely cancer. 

As their growth is gradual, so the interference 
with the passage of the mine comes on slowly. 
Owing to tlie increase of size, and consequent 
filling of the bladder, micturition becomes more 
frequent, hiemorrliage may take place from them, 
occasionally they break down, and pus is dis¬ 
charged. They are diagnosed in a similar manner 
to calculi, fiom which they are easily distin¬ 
guished on account of being soft or doughy to 
the touch. 


size, to remove it by forceps after dilating the Success in operating is usually dependent on 
mouth of the urethra; otherwise the opening their position, and is carried out in like manner 
must be enlarged by cutting, and the calculus to that for calculus; when they are situated 
removed with forceps. Another method is to well within the bladder, the case may be con- 
crush the stone with an instrument called a sidered most unfavourable. 


lithotrite, after which it is removed in pieces. In females during parturition, when the va¬ 

in geldings it is necessary to make an artificial gina lias been ruptured, occasionally the bladder 
opening through the perimeum (region lying may be pushed through, even so far as to extend 
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beyond the vulva. The danger lies in peritonitis 
being set up on replacing the bladder. 

Occasionally in females the bladder may be 
tinned inside out (inversion); this also occurs 
during the time of parturition or soon after. 
The mucous membrane must be cleansed and 
pushed back through the uiethia, either with 
the hand or a blunt stick, after which a warm 
injection of alum, live parts, water, a hundred, 
may be used 

In all animals it is as well to remember that 
diseases of the bladder aie not common, although 
the average attendant would have us believe 
that they are quite frequent There seems to 
be a natural tendency on their part to attribute 
any malady they are not able at once to undei - 
stand, to the uiinai\ oigans Tn horses, espe¬ 
cially geldings, non-passage of urine may occur 
from such a simple cause as omitting to shake 
a little loose stiaw down in a bale stall Be¬ 
cause an attendant has not seen an animal pass 
water, that must by no means he taken .is pi oof 
positive that he has not done so, it is as well to 
turn up the bed and make sure of the fact for 
yourself. [h l ] 

Bladder Campion. See Campions 

Bladder Plum. See Plum, Pvimsjtic 
Fi NOi 

Bladderworms an* tin* ].u\al <*i imma¬ 
ture stages in the life-lust om of tapew 01111 s 
Ill othei words, the eggs of tapewoinis de\e|op 
into bladderwonns As tlie name implies, the 
body is usually like a bladdei, with a turns 
lucent wall It contains fluid, and shows, as it 
develops, a minute white spot giowmg mwaiiK 
This white spot is the ‘head 01 md/Vi of the 
lutuic tapewoim, and the bladdei is technically 
called tin* proscofci 

Bladdei worms were familial long befoie thox 
veil* know'll to be the loung stages of tape- 
woims, and theiefoie many of them ieceived 
Kpci ial names Thus (\i/sticcrcm ccllulosa- ill the 
pig is the bladdei worm stage of the <omnion 
Timm .solium of man, and Ct/sticncu, s boms of 
cuttle is the liladderworm stage of Ttvnia sngi- 
natu, anothei common tapewoim m man These 
two examples suggest the geneial fact that the 
host of the bluddcrw'oi in is some tieatme that 
is frequently eaten by the host of the corre¬ 
sponding tapeworm, but there are some excep¬ 
tions to this Mile Thus Ct/sficeicus ccllulosir 
may occur in a man who has aecidentalh swal¬ 
lowed the eggs oi a upe joint of a Ttvnut .solium 
inhabiting liis intestine, and though the blad- 
deiwoim of Timm cc/nnococcui s is found in man, 
while tin* tapewoim oeeuis in the dog, it cannot 
be inf cued that the dog oats man f In the last 
case the ti ansferent o to the dog is oilectod 
tlnough other hosts (usualB 1 uniinants) in 
which the bladdei win in (fcc/tmoroccus polj/mor- 
>/nus) occuis as w r ell as in man Tin* impoitant 
iladdeiworm of the sheep's biain (Con unis ccrc- 
oral is ), which causes ‘staggei s’ (w’hich see), gives 
use to Ttnna cwnurus in the dt)g, but it should 
be noticed that the same bladdorworm oeeuis 
in the body cavity of tilt* labbit 

In most cases the bladdei worm produces a 
single ‘head’ 01 seolox, and can thus give rise 
to tuiiy one tapeworm; in the Cienurus and 


Echinococcus forms numerous ‘heads 5 are pro¬ 
duced, each of winch may give rise to a tape¬ 
worm in the final host. The larval stage of the 
important human tapeworm, lSothrwcephalus 
latuSy occurs in freshwater fishes, such as pike 
and trout, and is quite divergent from the usual 
type in being solid and elongated, without any 
bladder. When the bladder portion is small 
or absent, the larval stage is called a Cysticer- 
coid. 

The development of a bladderworm may be 
briefly summed up When the microscopic 
embryo of a tapeworm is swallowed by an 
appropuate host, it is liberated from its firm 
egg shell by the solvent action of the gastric 
juice, it holes its way by means of hooks out 
of the food canal into some other part of the 
body, such as the muscles, the mesentery, the 
livei, the hi am (bluing to rest in some struc- 
tuie oi othei, it loses its boring 1 looks, which 
have fulfilled their use, it begins to absorb 
nututive fluids, it grow's and becomes a hollow 
bladder, 1 datively large when compaied with 



flf, A bladdeiwonn (of Tccma Wihiii) witli the fully 
developed uiiv.mm.ded bead or seolev h, The same 
with tile head turned out 


the microscopic embiyo The common bladder- 
woun of the ]>ig is about the size of a pea; the 
bladdei vvoi m of ‘staggei s’ ltiav attain the size 
of a small oiange, that of Echinococcus ma\ be 
huger still As the bladdeiwoiin develops, the 
‘head \u isos within an m-turned bud-like growth 
from the wall, and the characteristic suckers 
destined to be the adhesive organs of tile future 
tapewmm may be seen in pioeess of fonnation, 
but inside out when compared with the fully 
formed condition. Nothing moie can take place 
until an appiopriate host eats the host of the 
bladdei worm If that happens, the ‘head 5 is 
liberated, evaginatmg from within the bladder. 
Tht* latter is destio>ed, but the ‘head 5 may 
attach ltswlf to the wall of the intestine of the 
new host, and proceed fo bud off the long chain 
of joints wliitli form the typical tapewoim. 
From the eggs formed and fertilized within 
the ripe joints embryos develop, which may be¬ 
come bladderw orms m an appropriate host. 

Among the numerous bladderworms now 
known, the following important forms may be 
noted The bladderworm of the pig (Ct/sti- 
ccrcu.s ccUulosir) gives rise to the tapeworm of 
man (Tirnia .solium ); the bladderwoun of the 
muscles of the ox ( Ci/sticcrcus bov/.s) gives rise 
to another tapeworm of man (Teema naginata); 
the bladderworm from the brain, &e., of the 
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sheep (goat, ox, &c.), Canurus cerebral it, gives 
rise to Tania ccenurus in the dog and the Arctic 
fox; the bladderworni known as Echinococcus 
polymorphic (or veterinarian ), which occurs m 
ruminants, &c. (as also m man), gives rise, in 
the former 1 cases, to Tania echinococcus m the 
dog and wolf; the bladderworni Cyst we me 
pisiformis , from the liver and peritoneum of 
rabbit, hare, and mouse, gives use to Tama j 
serrata of the dog; the bladderworni Cysticercus | 
tenuicolhs in the peritoneum of ungulates, &c., 
gives rise to Tcema marymata m dog and wolf; 1 
the bladderworni Cysticercus fasao/ans of rats 
and mice gives rise to Tama crassicolhs in cats, 
&c.; the minute larva with a small bladdei which 
occurs m the Ilea of the dog gives rise to Dipy- 
hdtum cam mini { — Tama cucumenna or elhptica ), 
very common in dog and cat, and occasionally 
oecurung in man; and the bladderwoims com¬ 
mon m some small freshwater ciustaecans give 
rise to the tapewoims of dinks and other vvatei 
birds See Ckstodks, Stammers, Tapeworms 

|l A. T J 

Blaeberry. See Bilker ur 

Blanching;. By excluding light fiom the 
growing paits of plants they an* pi evented 
fiom developing the eolounrig mattm, moie 
especially chlorophyll, t<* which green i.s due, 
and the growth is more 01 less elongated and 
less woody than it would be ot 1 km wise The 
ahsriun of light, also pn vents the foimation of 
bodies to which ceitam fktvoui.s oi even poisons 
<iie due The common pi.ntnc is to covei the 
parts with soil, <is m the ease of <elei;, leeks, 
iSu< , or with bl,nulling pots, used foi chicoiv, 
l hub,ill), &c , oi with a tl.it. stone, as used foi 
dandelion, endive, Oi the entire plant may 
be plan'd in total daikness undei conditions 
that will induce giovvth, whuli in the absence 
of light, will be eolouiless and tendei Seakale, 
dinoiy, and turnip topsaie treated in this way 

I 

Blank Spaces in Woodlands almost 
in variably oecui to a gicatei oi less extent in all 
young woodland flops vvlndi hare been natu¬ 
rally regenerated fiom seed shed by parent trees 
that have stood on the same or an adjoining area, 
and in all young plantations within a year or two 
after the plants have been art, and also very fie* 
(piently in old coppices where stools have been 
allowed to die without being promptly replaced 
To permit such spaces to remain blank must 
always lead to a cm tain amount of loss through 
not utilizing the productive capacity of the soil 
to its fullest extent, hence they should be filled 
or 4 beaten up * as soon as they occur. Jn all three 
of the above cases the best way of Idling the 
blanks is to plant them up with the most valu¬ 
able kind of tree foi which the soil and situation 
seem suited Thus Oak, Ash, Elm, oi Larch can 
usually be advantageously introduced into Beech 
woods on the removal of the last of the mature 
trees, and Larch or Douglas Fir among pines on 
the better classes of eonifei-soil, while Biich, 
Willow, Poplar, or Alder may seem indicated for 
moist hollows, or Birc h and Aspen in frost-holes 
where even these hardiest of trees have difficulty 
in establishing themselves so as to grow at all. 
If blanks are beaten up with a different kind of 


tree from that originally sown or planted, then 
care must be taken, if it be a light-demanding 
kind, to plant it of such a size that it may easily 
maintain itself above the surrounding crop when 
this closes and runs up into close canopy and 
the struggle for individual existence then begins 
among the young poles. Where new planta¬ 
tions are made at 4 by 4 ft. (2722 per acre) it is 
usually well to provide about 3000 plants per 
acre, so as to allow for the dying off of about 10 
per cent from physiological distui banco, exces¬ 
sive (bought or wet, insect attacks, frost, etc, 
and to keep this resei ve-stoi k near at hand 
to replace casualties as requued, unless other 
plants are easily obtainable fiom a convenient 
mu scry For filling blanks m coppices, the use 
oi sturdy plants is advisable, which may be cut 
back when planted so as to induce the giowtli 
of stool-shoot But it is sometimes bettor and 
cheaper to till such blanks in underwoods by 
leseiving strong side-shoots on neighbouring 
i stools, and then after the fall of the coppice to 
plash or laver these by cutting them about half 
i through and then bending them down to the 
1 ground, and covei mg them over with eaith t > 
induce the* flushing of shoots fiom some of their 
j buds [.r n] 

Blasting of Rocks, the operation of 
breaking up musses of stone oi rock by means 
of gunpowdel oi othei explosive In rural 
, economy, blasting is chiefly resorted to foi the 
! pui ]>ose of piocunng road metal, oi m the 
! breaking up of uncultivated ground The fol¬ 
lowing is one of tin* methods m vogue A 
i \ InidiK.il hole about 10 oi 12 in. deep is boiecl 
m the lock by means of a < lnsel for the pm pose 
The lovvci p<ut ot this hole is Tilled with gun- 
povvdei A stiaw filled with the same explo¬ 
sive is then nisei ted among the gunpowder, and 
the rest of the hole filled with loose sand. A 
i match is then applied to the projecting end of 
the straw, and the explosion follows It might 
natuially be expected that this would have no 
other eflect than of driving out the loose sand, 
but it is found that the rock is effectually shat- 
teied by the explosion A special plug, with a 
fuse passing tluough it, is also used In exten¬ 
sive 4 (plaining and tunnelling dynamite is used, 
and special knowledge and skill aie essential 

[.I b] 

Blastodacna vinolentella (the Pith 
Moth), also known as 11. hellerella , and gene¬ 
rally in England alluded to as Larerna atra. 
Probably there is still a confusion of species. 

The Pith Moth has lecently been recognized 
as doing much harm to apple trees in England 
and Ireland, and probably in the past the injury 
done by it has very often been put down to 
other causes. It is a small moth of the family 
Tineiche, i in aeioss the extended vvr gs, the 
foie wings neaily black, the hind wings giey 
with a lighter fringe It lays eggs in the 
summer oil the shoots and spins of apple trees, 
and the reddish eaterpillais bole under the 
bark in the autumn and hide there till the 
spring. The shoots attacked show a blistered 
area with a conspicuous round hole on or near 
it In the spring the caterpillars tunnel the 
pith of the young shoots and spurs, especially 
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the latter, pupating in June, and emerging as 
moths in July. 

If apple shoots aie observed to be dying off 
without obvious cause, some specimens should 



The Pith Moth {filmtoilat na » ntolnitelUi) 

1, Moth, lmifimtied (line shows nal si/<*) *2, Pupa 

(magnified) m a shoot .‘1, Luivu, magnified 

be opened and the caterpillar sought foi in the 
ith. The shoots should be pi lined ott and 
urned before the moth emerges [c w J 
Blatta orientalis. See Cockroach 
Blaw-weary, a Scotch name for self- 
heal (Pruhjtlla vul(jaru), a common weed in 
damp meadows See Prunella 

Blaze. -A term denoting a small area <>1 a 
light or dark colour frequently seen on the ioie- 
head of horses. Sometimes it occupies a con¬ 
siderable space, forming a sort of shield ovei the* 
front of the face. It vai les in shape, and may be 
circular or oval, elongated or lozenge-shaped. 

Bleaching is the name given to the piocess 
of destroying the natural colouring matteis in 
vegetable and animal substances The process 
is of immense commercial importance, and has 
attained to great perfection in the textile in¬ 
dustries. Cotton, wool, and silk libies contain 
colouring matters, though peihaps m small 
amounts, yet in the production of uncoloured 
fabrics they have to be removed, without im¬ 
pairing the strength or durability of the tibie 
Previous to the bleaching, the material is first 
washed or scoured to get rid of substances like 
starch, gums, resins, albuminous matter, mineral 
salts, &c., which if present would interfere with 
the dyeing of the material latei The actual 
bleaching, to which the mateiial is then sub¬ 
jected, is a chemical piocess. The bleaching 
agents used are either chlorine gas or sulphur 
dioxide gas; the former is the more powerful, 
and is used in the bleaching of cotton fibre, the 
latter for silk and wool fibres. For full infor¬ 
mation .upon this subject the leader must con¬ 
sult a textbook on industrial chemistry, or a 
standard book such as Thorpe’s Dictionary of 
Applied Chemistry. [it. a. h.] 

Bleeding. —The abstraction of blood in the 
treatment of disease was formerly carried to 
extreme, and the practice has almost entirely 
ceased. There are, however, cases in which 
bleeding is desirable, and by prompt blood-let¬ 
ting lives may be saved. It will oe sufficient 
to quote the two maladies known as megrims 


and staggers, in which immediate relief is pro¬ 
cured by the letting of blood from a vein or 
from the palate. 

Bleeding is undertaken for general or local 
purposes. If rapid depletion is desired, a large 
vein conveniently got at will be selected. Either 
of the jugular veins, which are situated in the 
channels of the neck, will be chosen for sys¬ 
temic or general bleeding, and the manner in 
which it will be conducted will depend upon the 
skill of the operator. If a cord is first drawn 
tightly round the neck about half-way down, 
the vein will be seen to fill, and distend that 
portion of the channel. The process will be 
facilitated by placing a wine cork under the 
tord and m the direction of the vein. An ac¬ 
complished phlebotomist will then plunge a 
{•lean lancet into the vessel, and a daik stream 
of blood will flow so long as the cord prevents 
the fluid passing down its natural com so. When 
the required amount has been taken, he will 
i emove the piessure, seize the lips of the wound, 
pass a pm thiough them, and wind a strand of 
tow oi othei mateiial m tiguie of eight, around 
the pm, leaving it to clot and seal the wound. 
Next day the pm may be withdrawn and the 
tow allowed to fall away. 

As examples of local bleeding wo mas take 
that of withdrawing blood from the angle vein 
on the side of the face, for the lelief of eye 
fumbles, and the abstraction of blood from the 
superficial vein of a hind limb (vena saphena) 
m cases of luilammutoiy o*dema, of grease, and 
othei congestions of the limb. The foot is also 
bled under certain emu instances, citliei fiom 
the eoionet by punctures, oi from the sole aftei 
panng away the horn Indiscriminate bleed¬ 
ing is to bo condemned, and better lesults are 
usually obtained bv othei depletive measures 

The fleam and the blood stick are still fa¬ 
voured in some districts, but their use oftenci 
produces inflamed veins than puncturing with 
a clean lancet 

Blkkdinu, on H.kmokruaue — Accidental 
bleeding from injuiies, oi as a lesult. of sin¬ 
gled! wounds, may lequne the fiist aid oi the 
agiieultuiist, and he should be acquainted w r ith 
the methods adopted to arrest it while waiting 
for professional assistance ft should be undei- 
stood that Nature’s plan of arresting bleeding is 
to foim a clot and a plug in the divided vessel 
which ‘coiks’ up the extremity. Fainting or 
syncope also assists by ieducing the piessure 
of the blood stieam. We have to keep in mind 
hei methods, and apply them as best we may. 
In the ease of huge wounds in the body 
or trunk we cannot apply the ligature or tie 
anything round the parts which will arrest 
the flow, and must seek some other means. 
We will suppose a deep, lacerated wound (see 
Wounds) m the bieast from a carriage pole, or 
similar accident in the quartei, where there is 
much muscle, and many large and small blood¬ 
vessels We must first control the animal with 
twitch or hobbles or bull holder, and not wash 
away the blood, but seek to bring the divided 
skin together, unless we can see and seize the 
vessel which is spurting out a stream of fluid. 
A surgeon, provided with bulldog forceps would 
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try to secure the vessel or vessels by pinching 
up the part and tying with a piece of string or 
a hair out of the animals mane or tail. The 
amateur will not be so likely to succeed in this 
operation; but there are few cases in which he 
will not be able to save the animal if he can run 
pins through the skin and bring the divided 
edges together, and wind string or* hair or fleece, 
coat linings or underlmen, round the pins to pro¬ 
mote the formation of a clot. Wooden skewers, | 
hatpins, hairpins, pieces of wire -each and all j 
have been utilized in emergencies such as we [ 
arc supposing. As the flow is less vigorous, the 
clot increases in size, and presently ilie danger 
is over. The animal should be kept quiet, and 
not walked home if a place of safety can be I 
found. He may be allowed a good dunk of i 
water an lioui after the luemoriliage has teased | 
Where surgical appliances are available, anti- ; 
septics will be first employed, and styptics, as I 
tincture of iron, tannic and gallic acid "Bleed- , 
mg from the limbs may be ai rested by the , 
tourniquet., as well as by the means above men- j 
turned. With a pocket handkerchief and a 1 
short stick, one may put on such j ness ure as i 
will stop the flow of blood while attempting 
other measures Bandaging will alone 1 succeed 
m most eases, and h.cmorrliage will certainly 
be stopped if sonic solution of ferric chloride ni 
the weaker tincture of iron can be procured and 
poured m at the top of the bandages 

Blkmmnu after (\\ktration.— The operator 
satisfies himself that no bleeding will occui 
befoie letting his subject go flee, but it will 
sometimes happen that the movements of the 
liberated animal wilt set up luemorrhage of a 
more or less serious character. In the case of 
colts and bulls, we may throw buckets of cold 
water over the loins and dash water against the 
belly, with the common result of stopping the 
bleeding by the shock or revulsion which such 
treatment produces, allowing a little time befoie 
attempting any further interference. If this 
fails, we must secure the animal and find the 
severed cord, putting on a ligature, with the 
ends left out for removal another day If the 
divided cord has been diawn into the belly and 
cannot be secured, we may make a pack of tow 
dipped in solution of iron or tannic acid and 
stuff the scrotum, sewing it up, and allowing a 
large clot to form. This will arrest the bleeding, 
but is liable to cause other troubles (see Cas¬ 
tration), and must be removed next day. 

Bleeding after Delivery (Post-parturient 
Haemorrhage).—When the young creature has 
been born without assistance, there is rarely any 
luemorrhage requiring interference. Bleeding 
is more frequently the result of untimely re¬ 
moval of the placenta, or ‘cleansing’, as the 
investing membranes are called (see After- 
iurtu). Treat by cold water dashed over the 
loins; pressure over the chine with finger and 
thumb, or a surcingle twisted at top; injection 
ot hot and cold water alternately; similar injec¬ 
tions of tannic acid, alum, tincture of kino, cate¬ 
chu, or other astringents. It is rarely impos¬ 
sible to arrest the bleeding; but the real danger 
follows when an immense clot within the pass¬ 
age undergoes decomposition, and may poison 


the animal if the slightest abrasion exists in the 
membrane. In from twenty to thirty hours 
the womb should lie freely irrigated with a solu¬ 
tion of half an ounce of table salt to each quart 
of warm water, and cleared as far as possible of 
all debris. Any disposition to fresh haemorrhage 
| may then be prevented by a weak solution of 
alum. The animal should be allowed abundanco 
of water, and in it should be dissolved some 
bicarbonate of potash to the amount of about 
2 oz per diem for a cow, and so on in propor¬ 
tion to the size and species of the animal. A 
disinfectant such as 2 or *3 pel cent carbolic 
acid will be advisable if the contents of the 
womb have become fu tid Tonics, as iron and 
gentian, aie calculated to restore the patient. 

[II L] 

Blemish.- Besides the geneial meaning of 
the word know n to our readers, there is a par- 
ticulai applnation of it to horses. The presence 
of a pa tell ot liair of unusual col out, the loss of 
a hoi n from a beast, or baldness of any part 
of the animal will be deemed a blemish in the 
ordinary language of the stock-ownei; but the 
horseman uses the term almost exclusively with 
lefeience to the knees of an animal that has 
been down, oi to one injudiciously blistered, or 
to the marks of the firing iron. Blemish means 
a permanent, disfigurement depreciating the 
\cdue of the animal [u. l.] 

Blended Butter.— The term ‘blended 
butter’ is applied in two senses. Different classes 
or qualities of butter are blended together to 
secure uniformity in taste, coloui, and texture, 
and this operation is quite legitimately termed 
blending The term is also applied to the in¬ 
corporation of milk, cream, watei, condensed 
milk, milk jiowder, fresh or condensed whey, 
sugar, glucose, margarine, neutral fats, and other 
| substances with butter to fraudulently increase 
the bulk, or to impiove the taste of an inferior 
article. By the Buttei and Margarine Act, 
1907, the sale of a blend of milk and butter is 
made legitimate, so long as it is sold under an 
authorized fancy name, and does not contain 
moie than 24 per cent of water. 

In buttei’ factories the butter received from 
the vanous markets is graded by experts, and 
mixed in large quantities by blending machines. 
These consist of cylindrical vessels, open at one 
side and placed horizontally, in which a series of 
arms of carefully calculated design revolve in con¬ 
trary directions, and which thoioughly mix the 
contents. "Usually a small addition of water— 
partly to replace that worked out of the butter, 
and partly to increase the percentage to an 
amount, below the allowable limit—and of pre¬ 
servative is made to the blend. The opeiation 
is only carried so far as to ensuie thorough in¬ 
corporation, with as little damage to the grain 
as possible. 

By blending butter in large quantities an 
almost absolutely uniform product can be ob¬ 
tained, even if the original butters differed 
widely in their characteristics; and the product 
is much more maiketable than the different 
parcels would have been had each been sold 
separately. By suitably varying the proportions 
of pale and high-coloured butters, or of butters 
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winch are tasteless or of high flavour, a pro¬ 
duct which is uniform from day to day can 
be ensured. [ h d. r ] 

Blennocampa, a genus of sawflies. B 
pusilla is the Black Sawfly of the rose, espe¬ 
cially attacking Rom camna. The injury done 
by its larva is very characteristic, the lose 
leaves lolling up cyhndncally It occasionally 
does much damage to garden roses, and is pro¬ 
bably introduced when brier stocks are planted 
for standards. 

The green caterpillar-1 ike larva* are found 
under the curled leaves m early suminei, and 
are fully fed in August, when the> conceal 
themselves in the eaith, pupating m the follow¬ 
ing spring. 

Treatment —Destroy the curled leaves with 
the, enclosed larva* Wash the loots of luiei 
stocks before planting them in the garden 

[«•" ] 

Blickling Cattle. See Wild Wiiitl 
Cattlk 

Blinders. These ate distinguished from 
blmkcis, as being i onti ivanees by which the 


animal is precluded from seeing at all Veterin¬ 
ary surgeons employ them in performing minor 
operations, when it is desired to conceal the in¬ 
tentions of the operator in part and to restrain 
the animal from going forward. Blinders with 
suitable padding are also employed when casting 
horses for firing or other performances, and are 
then used chiefly to protect the eyes from in¬ 
jury In the case of some horses with impel feet 
vision and confirmed m the dangerous habit of 
sliMiig, blinders so-tailed are the only means of 
lendenng tin* animal safe to use upon the road. 
They usually consist of a wucle band of leathei 
01 other material having attachment on either 
side to the harness blinkers in common use. The 
horse thus driven is not absolutely blinded, but 
has a limited vision of the ground immediately 
in front of him, while unable to see those objects 
whn h frighten him, because they aic not coi- 
rectlv focused. [h. l ] 

Blindness. —In the lower animals, blindness 
is most commonly met with in the horse and 
dog, although any of the domestic animals may 
be allotted Sheep occasionally suflei fiom an 
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epidemic* of temporary blindness, caused by tin* 
seeds of certain glasses being blown into tlit* 
eyes while glazing. Many causes, such as blows, 
injuries, scratches, bites, instating vapouis ot 
chemical substances like stiong at ids i eat lung 
the eyes, may iexult in blindness, either tempo¬ 
rary 7 or permanent, but in the hoist* the two 
chief factors in pioducing this t ondition are 
‘cataract 5 and ‘specific ophthalmia’. 

As in the human family, theie can be little 
doubt that blindness is often an heiethtary 
affection in the lower animals, and tins is a cry 
noticeable in the horse and dog; hente it is 
important to reeogni/e tins fact when bleeding, 
and avoid animals with defective eyesight, un¬ 
less it can be demonstrated that the condition 
is tin* result of some accidental cause, and not 
associated with either of tin* two diseases previ¬ 
ously mentioned 

Cataract. The* teini ‘cataract' means a 
diseased condition of the eye in which the crys¬ 
talline lens, instead of being clear and watery, 
shows white specks in its substance, or is entn civ 
converted into a peai ly white bodv. The crystal¬ 
line lens is a biconvex disk which lies just in¬ 
side and behind the pupil** It is covered by 
a thin capsule or skin, and its function is to 


focus the lays of light entering the eye and 
transmit them liarkwaids. According to whether 
the* ratal act develops on the capsule 01 m the 
substance of the lens, it i^ termed capsular or 
lenticular ratal ait 

In the rally stage of the aflection it is im¬ 
possible to cletei t the condition without profes¬ 
sional skill and the use of an installment called 
an ophthalmoscope, and with this can be ob- 
seived one 01 mole small white specks, winch 
as time goes on inn ease in size until they be¬ 
come quite visible to the naked eye of the ob- 
seivei, and ultimately may afleet the whole sur¬ 
face of the lens, giving to the centre* of the eye 
that characteristic milky-white appearance so 
tvpical of the disease A common symptom in 
the hoist*, during the early stages of cataract, is 
a tendency’ to shy .it. small or imaginary objec ts, 
and this must always lx* regarded with suspicion. 

One of the chief features of cataract is that 
it is usually an insidious affection, and is not 
associated with painful symptoms; so that, un¬ 
less it is very marked, it may, and often does, 
escape detection; and it must be obvious to all 
that the* eyes of stallions should be examined at 
shows, to prevent, as far as possible, perpetrat¬ 
ing this undoubtedly hereditary aflection. 
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Occasionally cataract is not hereditary, but is 
the result of severe injury to, or inflammation 
of the eye; but these cases aie comparatively 
rare. Medicinal treatment is of little avail; but 
it has been proved possible to surgically remove 
the diseased lens and replace it by an artificial 
one, as is done m the human subject, and partial 
recovery has been recorded in the dog, even 
when the latter part of the operation had been 
omitted. 

Brucine Ophthalmia, or ‘specific inflamma¬ 
tion’ of the eyes, is a disease whit li undoubtedly 
is much less frequent than it formerly was. It 
used to be popularly known as “pciiodic oph¬ 
thalmia’ or ‘moon blindness’, because of its 
tendency to recur at intervals. This afiection 
consists m aseveieand painful inflammation of 
tin* eye, involving both the super In nil and deep 
struetm es of the organ One 01 both e\ es may be 
simultaneously attacked Teais flow from the 
swollen eyelids, and there is gic.it 
intolerance of light, the eyes an* ltd 
ami congested, and if we look dee]) 
into them we find the healthy, clear 
co J (> u 1 j 11 g i e])laced 1 >y a ge n era 1 a m 1 >ei - 
giev dimness Aftei a lew weeks tho 
disease giadually abates and the eve 
deals up, only to be lollowed b\ a 
setoml and worse at.tatk latei on, 
until ultimately one and then gener¬ 
ally the otliei eve becomes blind At 
tins stage there is usually to be ob- 
seived a peculiar pm keied, dnnvn 
appearance of the uppei eyelid, in¬ 
stead of being elliptical in shape, the 
lid becomes moie ti Lingular and 
diawn up in the centie, giving a 
pet uliai taiewom expression to the 
tout ill es. 

Ttratmvnt, beyond soothing tin* pain by allay¬ 
ing the inflammation dm mg tin* se\eie attacks, 
cannot be rcgaidt*d as of lmidi avail in staving 
the a,d\ame of the disease, and of eouise the 
animal should be kept m a. daikened loose box 

The cause to which tin* affection was found ly 
atti d)ut(*d, ? c badly ventilated, daik stables and 
nutating gases, can hardly explain its presence, 
and tin* fact that other animals constantly ex¬ 
posed to the same conditions escape, thiovvs con¬ 
siderable doubt on the once accepted explanation 
Undoubtedly heredity plays an important pait 
in the propagation of this form of blindness, 
which liappdy is becoming more* late m (Jreat 
Britain [j u. mV ] 

Blind Teats.- r l Vats winch ai e nnpei feetly 
formed or fail to yield milk arc*commonly spoken 
of as ‘ blind’. Sti ictly speaking, the term should 
only be applied to such as have* no opening. Tins 
but rarely occurs, and is irremediable. Im¬ 
perfect apertures, or those endowed with too 
strong sphincters are not lare, and these hy 
judicious dilatation may be rendered serviceable 
and garget prevented. A variety of probes and 
teat dilators are made for the purpose, and an¬ 
swer very well in the hands of experienced per¬ 
sons, but their rasli employment by unskilled 
hands is liable to result in injury which cause's 
paralysis and permanent leakage, or a cicatrix 
which leaves the orifice constricted. [h. l.] 


Blindworm, or glowworm (Anguis fra- 
gilis), a limbless lizard with a snake-like body, 
not uncommon m some parts of Britain. The 
popular name ‘ blindworm ’ is misleading, for 
the eyes are well developed; and the popular 
impression that the creature is poisonous is 
equally false. The blindworm is absolutely 
harmless, and feeds chiefly on earthworms and 
slugs, sometimes also on insects It is often 
swallowed by the adder. The length of a mature 
hliudworm is usually about 10 m , but specimens 
a foot long aie not uncommon, and there is a 
giant of 17 m m the British Museum. The 
tail occupies towaids half of the whole length. 
As m many lizards, the colour of the body is 
very variable, but it is usually greyish-blown 
above and bla< kish-biowu below, with a metallic 
sheen all o\oi. The vciy young aie silver y- 
wlutc above, with a median line and two more 
lateral lines oi deep-black. In some cases tho 


llhixhvoMi) ( I Hifin* fiagih*), about ] n;it s /r 

daik median line peisists throughout life Old 
spe< linens sometimes show blue specks. The 
olmdrical body is covered with small, closely 
fitting, roundish scab's, and below these theie 
aie thin bony plates in the dermis or umierskin. 
When captive specimens moult, the slough comes 
off in sepal ate pieces, but in natuial conditions 
tin* slough coheres as m snakes, being turned 
inside out. from the head backwards, and left 
entangled m the brushwood In his British 
Beptiles (1HID) Bell notes that in some cases 
the slough is said to be inverted only as far as 
the aims, the tail slipping out of its covering 
‘like a swoid out of its scabbard’. There is 
a very minute ear-opening, almost hidden by 
scales The teeth are fang-like and curved back¬ 
wards The tongue seems to be partially retrac¬ 
tile into its broader basal part; it is notched in 
front, not bifid like a snake’s. 

It may be useful to point out that, apart from 
the absence of limbs and the general shape of 
the body, the blindworm has no close resem¬ 
blance to a snake Without going into details, 
we may note that the two types are quite differ¬ 
ent as regai ds skull, ribs, scale arrangement, 
and soft parts Moreover, the blindwoim has 
always a vestige of the pectoral girdle, which 
snakes never have; it has always a vestige of 
the pelvic girdle, which is very rarely repre¬ 
sented in snakes (boas and pythons), it lias 
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a long tail, whereas snakes have a relatively 
short tail; and it has movable eyelids, which 
are quite rudimentary in snakes. The slight 
superficial resemblance to snakes is technically 
called convergence — a similar adaptation to 
sinulai conditions of life, such as creeping among 
brushwood and through crevices A convei- 
gence to snake-like shape is seen in some othei 
limbless lizards, some nearly related to the 
bbndworm, and some belonging to quite dif¬ 
ferent families. It is also seen m the limb¬ 
less bun owing CVciJians (sometimes also called 
bhmlworms), which belong to the class Am¬ 
phibia 

There are many interesting pocuhai ities m 
the structure of the blindwoiin Thus we may 
refer to the minute bony plates below the scales, 
and to the ‘parietal organ’ whu h arises m con¬ 
nection with the median pineal upgiowth from 
the brain It has some traces of eve-like sti uc- 
ture, and isappaicntly a sensory organ possibly 
sensitive to changes of temperatuie A weli- 
known physiological peculiarity is suggested by 
the spe< die name fiagihs, which leleis to the 
fact that the bbndworm is liable to bicak in 
two When ca])tured it becomes 1 ignl, with 
strongly contraited museles, and a slight twist 
suftnes to bieak ofl the tail Tins sin render ol 
the tail is eommon among lizaids, and theie can 
be little doubt that it often sa\es tin <ni 1 nia 1 
life What is lost can be subsequently legrown 
if tlie mutilated hlmdwnnn escapes 

The blind woi m is a shy, timid cleat me It 
is active during the day, especially, peihaps, 
towards dusk ; it piefers shady plates, especially 
when it is young. At night it hides undei moss 
or stones, or m the giound In autumn a num¬ 
bel—as many’ as twenty it may he—letieat to¬ 
gether into a common buiiow m some waiin, 
cliy plaee There they lemam thiougliout the 
wintei, emeigmg again in spring The pail mg 
takes plaee in May’. Fi 0111 eight to twelve v oung 
ones ai e usually born at a time, m the month 
of August or September As tin* soft-shelled 
eggs are laid they burst and liberate the fully 
formed young, so that the animal is piaetieally 
‘ vi\ 1 parous’. The newly bom little eieatuies 
are about li in in length , they double this m 
about six weeks; but they’ take foul oi fiv e y eai s 
to become full-grown. The bbndworm is a 
liaidy animal and occurs all over Europe and in 
Western Asia. It is the only species of the 
genus A tiffin's, and belongs to the widely distri¬ 
buted family Anguid.e, which has representa¬ 
tives in North Amei ica, I mini, and North Afi lea, 
including, for instance, the 4 glass-snake’ (Op/u- 
saurus a pus or Pseudopus pall as i)- a snake-hke, 
brittle lizard about a yard in length, which 
occurs in South ltussia, Asia Minor, and Morocco 
Blmdworms should never be killed. They de¬ 
stroy large numbers of slugs, such as Limax 
agrestis , and do far more good than harm. Their 
bite is not strong enough to draw’ blood. 

[J. A. T.] 

Blinkers, the prominent side pieces of a 
hoise’s bridle, whose intention is to limit his 
field of vision, and direct his attention to objects 
in front of him, while restraining curiosity in 
other directions. This adjunct to harness of 


almost every kind has met with the approval of 
horsemen for generations, in the belief that the 
animal pays more attention to his work, and is 
less liable to stumble on stones or be diverted 
by objects which should not concern him. They 
are often attached to exercising bridles, but 
rarely to riding bridles, and many persons are 
of opinion that they arc not necessary, and even 
fatiguing to an animal, who would take more 
interest in a journey if able to look about him. 
Some of the largest studs of draught horses 
in London and other great cities are driven 
without blinkeis, and carriage horses may be 
seen without them. Like the bearing iein, they 
constitute part of the furnishings of harness to 
which we have grow’n accustomed, and without 
which there is a loss of smartness in the general 
appearance of a carriage horse. [n l.] 

Blisters and Blistering^. The tyro in 
veteimarv matters is sti uck w’lth the frequency 
w r itli which blisters are pi escribed for the low’er 
animals, and may with advantage 4 consider the 
reasoiisfoi such piactice Blisters or vesicants 
arc employed in the treatment of inflammatory 
diseases of the organs, with a view to pioniotmg 
a eountei-iiiitation and withdrawing to the sur¬ 
face ,m excess of blood which is doing injury 
within That Nature cannot support at one 
and the same tune two inflammatory processes 
m (lose proximity is the \icw r held by those 
w'lio advocate vesication in such maladies as 
pneumonia oi congestion of the liver. Theie 
arc eminent scientists who dispute this opinion, 
but the gieat majoutyof practitioners of veteri¬ 
nary medicine believe stiongly m the value of 
su< h tieatment Wlth legald to the limbs, tlieie 
is a consensus of opinion as to the piopnety of 
blistering for the cme of various foims of lame¬ 
ness, as expel lence teaches us that the aftei - 
ellects of a suitable vesicant promote absoi ption 
of mnihid deposits m the tissues, and arrest the 
deposition of bony material if they do not actu¬ 
ally’ (ause its absorption Foi the sides of the 
chest, to the tin oat, and othei paits of the body, 
mustard mixed with warm water oi vinegar, oi 
‘sharpened’ with a little spnit of turpentine, is 
i econnnended, and eaie must be taken to pre¬ 
vent the animal fiom rubbing the paits and 
injuring the skin Blisteis for broken-down 
tendons, splints, spavins, ring bones, and other 
ossdie tumbles aie more commonly composed 
of biniodule of nieicury’ and lard or vaseline. 
One part of the foinier to 7 or 8 of laid or vase¬ 
line 4 is suitable for adult animals of mixed breed, 
but foi laceliorses or colts with fine skins the 
piopoi lions will be 1 to 10 or 12; using the 
latter where it is intended to repeat the opera¬ 
tion at no distant time. 

When applying blisters to the legs of horses 
it is necessary to clip the hair closely to obtain 
the full effects and economize material To pi-e¬ 
vent the patient injuring himself while smart¬ 
ing under the effects of the blister, he must be 
secured on both sides to tlu* pillars of the stall 
in which he is confined Double halters should 
also be used—not chains, which may snap—and 
he should remain tied up for twenty-four hours, 
being fed from a basket or nosebag Neg¬ 
lect of these precautions may lead to serious 
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injuries, caused by the horse rubbing his eyes 
or mouth against the suffering member. The 
humane instinct to soften the blistered limb 
with soap and warm water is generally yielded 
to, but tlie ultimate results are probably better 
if the hard caked matter is allowed to remain 
on and exert a certain degiee of pressure -~pics- 
suie which is known to promote absorption. 

[H L.] 

Blith, Walter, one of the most shrewd and 
advanced of the early English wi iters on Agri¬ 
culture, whose books were published in the times 
of Charles I and the Commonwealth. Blith is 
remarkable foi having been the first writer m 
this country to give scientific explanations of 
land diainage, and foi having been the eai best 
public advocate of tenant right. In H >41 he 
published The English Impiover; or A New 
Survey of Husbandly ; and in lb If) he brought 
out The English Improver Improved, 01 the 
Survey of Husbandly Smveyetl A second 
edition of the lattei enlargement upon theearliei 
woik, published m 1 (> 53 , was deduated to ‘'Fin* 
itight Honorable the Loid Ccnerall < *10111 well, 
ami the Eight llonoiable Loid Biesident, .ind 
the rest of that most Honoiable Sot lety of the 
Council of State’ In the dedication With pleads 
earnestly for seeuutv t.o tenants foi their 1111- 
ptoNenients (see ait Th\ \\T Emin) In an 
‘Epistle to the Industnous Beadci ’ the authoi 
exhoits him to ‘study Impi ovements, whith 
though they ma\ not be said to be eithei Fatliei 
01 Mother to Plenty, vet it is the Midwife that 
facilitates the blith’ In a quaint athliess to 
‘the Husbandman, Fanner, or Tenant’, Blith 
fimls fault witli too gie.it a trust m frequent 
plmighmgs merclv, and with too stiong a dis 
josition on the ]iait of tainieis to take mole 
and than they < an do pistne to His \iews 
on land dianting are sound, and lemaikabh 
advanced for his tunes. He advocated, not only 
the diaining of wet fields by individuals, but 
also geneial selicmes of drainage, to be carried 
out by all the landowneis in a distnet 

[w T i<, n"| 

Blood--- T11 eveiy animal organism of any si/.e, 
only a relatively small number of its cells can 
come into actual eon tat t with the foodstuffs of 
the animal Hence all the othei parts of the 
body must gain their food tlnougli the intei - 
mediation f »1 these more favoured cells The 
cany mg of this food material from the absoi ly¬ 
ing sui face to tlie vanous tissues is effected by 
a eii dilating medium, which is the Blood The 
foodstuffs roinpii.se not only those absorbed from 
the alimentary canal, hut also oxygen taken in 
by the lungs. In the second place, tlie waste 
pioducts pioduced dunng the life of each cell are 
discharged from it and at once, or ultimately', 
aie carried into tlie blood By' this vehicle it is 
conveyed to that tissue wheie it is to be de¬ 
stroyed or dischaiged from the body. Thus the 
two essential roles played by the blood aie tlie 
carrying of food to the tissues and of waste 
products away from the tissues. But m ad¬ 
dition this same circulating medium is utilized 
for the cariying of substances fiom one tissue 
to another - chemical bodies manufactured m 
one organ and carried to a second for its nutrition 


or its excitation. Such are the internal secre¬ 
tions of the ductless glands or the hormones, 
e.g. of the intestinal mucous membrane. Recent 
advances in pathological knowledge have shown 
us yet another work performed by the blood in 
distributing chemical substances (anti - bodies) 
ca]iable of nt utrahzing toxic materials (bacterial 
toxins, ferments, &c ), or of paralysing or killing 
living micro-organisms. Lastly, we must le- 
member that the blood also contains living cells, 
leucocytes, of various types, most possessing one 
typic.il pioperty, that of acting as phagocytes 
or scavengers, of ingesting 01 eating up dolu is 
of tissues, dead cells, rnicio-oiganisms, &c. The 
blood thus being of such important service in 
the body, and being always ictained within 
vessels winch at any time are liable to injury, 
a special piowsioti is made to minimize any loss 
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Mood Coipugilch 

A, Oolrmied blood cntpusi lcsadln ling togitlici in lolumim 
(loukauv) it, C0I01111 d toipustle, fallowing mmaw* hUif.ue 
C, 1 >, K, V, CololllkSb lolpUHllt'b 

th.it ma\ occur tluough the accidental cutting 
of a small bloodvessel For tins end the blood 
is able to clot, 1 v to set into a firm jelly, thus 
plugging the seveied vessels it they he of not 
too gieat a si/.e Bearing these various walks 
in mind, the chemical constitution and morpho¬ 
logical rliaiacteis of the blood leceive then full 
explanation 

Mieioseopitally the blood is seen to consist 
of a laige number of foimed constituents, the 
cot putties, suspended in a clear fluid, plasma. 
Chemically the plasma is found to contain a 
number of proteins (from (5 to 8 per cent in dif- 
feient bloods), a cai boliydiate, dextrose* (OT to 
0:2 per tent), salts, a large number of organic 
bodies, each present 111 small amount, and water. 
The piotems piesent consist of albumins and 
globulins in appioximately equal amounts One 
of the globulins, fibrinogen (0 4 percent), yields 
when acted upon by a ferment (thrombin) a 
solid protein 111 the form of fine threads (fibrin), 
and it is this precipitation which effects the 
solidification of blood in clotting. Thrombin is 
not present in living blood, but is only produced 
when blood is shed, probably from the white 
blood corpuscles or tlie platelets. The proteins 
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are to be regarded, m the first instance, as food¬ 
stuffs for the tissues Of other foods there is 
dextrose, and at times fat m the form of very 
minute globules. As instances of waste products 
may be mentioned carbonic acid (about 40 pc. 
of gas in about 100 oc of plasma) and an ex¬ 
tensive group of mtiogenous bodies, e </. am¬ 
monia, urea, creatm, uric acid, the purin bases 
(xanthin, hypoxanthm, ademm, &c ), lnppmic 
acid, ammo acids, *S:<* All these latter aie only 
nesent in quite small amounts Of othei cai- 
>on compounds may be mentioned glyeeiine, 
cholesterine, and lecithin 

The corpuscles aie of two kinds, the led and 
the white. The led coipustles of the mammal 
are small noil-nucleated biconcave disks with 
bevelled edges They aie piesent m \ast num- 
bcis, 1,000,non to 5,000, (KM) pel < u mm. i >y 

v n (in* of the lnemoglobin they 
contain they act as oxygen 
carriers from the lungs to the 
tissues The white coipusrles 
aie nucleated cells of sevcial 
types, most of them possess¬ 
ing anurboid piopeities. 

Several collect granules with¬ 
in their cell protoplasm, w hu h 
piobably represent a stoic of 
material that can be quickly 
discharged as required as a 
secretion. Such secretions me 
known to be capable of pala¬ 
is sing, even of killing liMiig 
micio otganisms, and it is 
piobable that they ilia) 
possess othei properties P»y 
theiranuehoid ]lowers then a< t 
as phagocytes, Mowing round 
and enguifing solid malleis 
which may have gained an 
entianee into tin* tissue* 

spa< es. If the cm loseel mat tel 
is pioteid in liatme it. becomes digested, the 
ihagoeyte piodtu nig mtiac c*llulai 1 \ a digestive 
ei incut. In such a manner disintc*giated cells, 
led lilood corpuscles, oi mn lo-oiganisms mav be 
lemoved fiom these spaces r rht* leuroc \tes also 
show anothei (lislineti\ e pi opei t v, that of eliemo- 
taxis. Tins is the pi opei t v of being attracted 
and mining towaids a reitain aiea m response 
to the stimulus of a chemical substance which 
is being produced at that aiea. In this manner 
the collection of leucocytes in liitlammatoi y aieas 
is etrec-ted [t. o li ] 

Blood Horse. See TiioitonminitHu 
Bloodhound. - Although the Bloodhound 
is very properly classified as a British breed, 
theic is no doubt that his existence is due to 
a foreign source, or that he is a descendant of 
the famous St. Hubert hound of France The 
two varieties have m fact been interbred within 
the past few years by some breeders, to the 
benefit of their strains, as the points of diUer- 
ence that exist in their appearance are so few 
that complete success attended the experiments 
which weie made. The Bloodhound unfortu¬ 
nately, as is the case with other valuable bleeds, 
exists under the great disadvantage of having 
his disposition misunderstood by a very large 


number of people. Probably it is owing to the 
name he possesses that the public have become 
so much m the habit of legarding him as a most 
ferocious animal, whereas if the truth be told lie 
is nothing of the sort. No doubt some specimens 
of the breed are uncertain in their tempers, hut 
the majority of bloodhounds are amiable enough; 
and .it all events there is no doubt but that the 
bleed has derived its name from its marvellous 
scenting powers, which has caused it to be uti¬ 
lized in every part of the world for tiacking 
criminals. 

Many remarkable accounts, some of them 
well authenticated, have been leceived legal d- 
mg the extraordinary performances achieved by 
ti allied bloodhounds in following up a trail, and 
it. mav lie within the inenioiy of those who read 
these lines that a hound of this breed was instru¬ 


mental in bringing the mnrdorci of a little gnl 
to justice in tlie north of England. Of late 
years there has been no established pack of 
bloodhounds in this country, with the excep¬ 
tion of that possessed by the late* Lord Wol- 
verton, winch was disposed of sonic little time 
ago The owners of smaller kennels, however, 
have lecentty been devoting attention to the 
training of then hounds, and with excellent 
lesults, as the success of the public trials which 
took place was attested by tin* Earl of Lons¬ 
dale, who officiated as judge at one of them, 
1 ns lordship speaking very highly indeed of 
the staunchness displayed by the competitors 
in following out the trail. As a general rule, 
however, the owneis of bloodhounds do not 
attempt much m the way of entering their 
hounds at any sort of game or even of train¬ 
ing them to hunt a line, and hence the powers 
of many a valuable animal are not developed 
as they otherwise would be, but still the posses¬ 
sion of a remarkably acute faculty of scent is 
not denied to them. 

in appearance the Bloodhound is perhaps the 
most picturesque of all breeds; his narrow 
skull, of which the occipital piotuberance is 
developed into a most pronounced peak, being 




Blood Manure — 

entirely different from that of any other dog. The 
beautifully chiselled muzzle, with its deep Hews, 
the deeply sunken eyes showing the red haw in 
the inner corners, the gracefully pendulous ears 
of extreme length, the heavy wrinkling on the 
brows, and the superfluity of loose skin of the 
very finest texture which adorns the whole 
head, all combine to add to the majestic appear¬ 
ance of this truly noble-looking variety. The 
powerful neck is placed at a graceful angle on 
the very best of shouldeis, the hotly is of im¬ 
mense depth, being very much let down behind 
the forearms, the loins aie well nhbed up, 
and indeed the hack and middlepicce of the 
Bloodhound display more powci than could be 
expected even m a dog of hi> propoi turns As 
in the case of all hounds, particular lmpoitancc 
is attached to the foie legs, as airy weakness or 
absence of sMinnetiv licit* is a most xenons 
fault The legs should Ik* of fail length and 
absolutely straight, the slightest inclination to 
be out atshouldei 01 in the least degree ciookcd 
at the pasterns being legalded as a disqualifica¬ 
tion. They should also he very heavy m bone, 
and the feet must be laige, lound, compart, and 
veiy thick soled. In fact a Bloodhound should ' 
he selected as mudi for his leg** as for any othei j 
point, foi a hound that is int.ipahle of displac¬ 
ing agility 01 moving fast is useless for the pm- 
poses for which he is bled The stern, 01 tail, 
should be coarse, and is rained lather galley, 
whilst the hind quarters must be musculai, ami 
the legs of good length from the stifle joints 
to the luuks, the lattei bring lather close to 
the giound The coat of this hired is mudi 
harsher to the touch than it appears to lie, and 
is dense enough to piotert its possessor fiom 
the weather no matter how severe it may he, 
but it may be added that the Bloodhound in 
his infancy is a delicate, vanetv, being a ready 
vntim to distempei, which atlec ts the whelps 
very senously, piobably by 1 cason of the fact 
that owing to the variety being in so few bands 
the existing strains have* been a good deal too 
much inbred, with the result that constitutions 
have become more delicate. The orthodox Blood¬ 
hound colour is a rich golden tan with a black 
saddle on the hack, but occasionally a whole- 
coloured tanned specimen is met with, but such 
are not liked. About 100 lb is a good aveiage 
weight for a Bloodhound, the specimens of the 
gentler sex being a little lighter than the males 

rv.si 

Blood Manure- —This, as Its name implies, 
is a manure which is produced from the blood 
of animals slaughtered at large abattoirs. Its 
most valuable mammal ingredient is nitrogen, 
the amount present depending chiefly on the 
process adopted in its manufacture. See Ni- 
TROOKNOTTS MANURES. 

Blood Poisoning:- - A very wide signifi¬ 
cance attaches to the above teim, since all the 
specific diseases, as glanders and strangles, are 
due to the entrance into the blood of a parti¬ 
cular septic germ or poison; but for conveni¬ 
ence, and in the present connection, we propose 
to consider those disorders of the blood more 
commonly understood by the non-professional 
reader; referring him to specific diseases for 
Vol II. 


Blood Poisoning id 

an account of those blood disorders which lead 
to strangles, swine fever, and other well-known 
maladies, dependent for then- manifestation upon 
the invasion of the blood by a poison of a special 
character. 

Septicaemia, or Septic Poisoning.— When 
Mood poisoning results from the entrance of 
haetena into the circulation, it is teinicd septic 
infection. The disease may be commitlmatcd 
to a healthy animal by inoculation. Bactena 
aie then the direct inducing factor. Chemical 
jmusojis formed by certain bacteria, as those* of 
put refaction, may induce* scptu.cmia Decayed 
tissue's m vsounels ait* among the* eemimon earises 
led Mood poisoning When th»*M* hactci ldl pio- 
duets are abseu heel into the blood the animal is 
said t.e> be suflenng fmin septie intoxication, but 
this foim is not tiansinissioh* 1 >\ inoculat’on of 
the* bleiod into .1 hc.ilthv subject Pi/trmm is a 
feu in of Mood poiseuung in which pus is pio- 
duced, .is in the abscesses which follow upon 
neglected wounds in joints The lender is 
let ominended to look up the subject of Nun 
I id. and Joint lid. so called, as wi*ll as those 
diseases oj the Mood dealt with elsewheie 

Blood poisoning, m whatevei foim, must be* 
regarded as sei lous, and extremely liable to 
cause the death of the vie tun. One or more 
shiveiing fits may usliei it in. Accompany¬ 
ing these rigors there* is use of tempeiatiue, 
limned lespuatiou, quickened but enfeebled 
pulse, and much piostration Appetite is lost; 
Urn visible mucous meiiibinnes of the* eye and 
nose have a yellowish led appearance, and m 
some cases show spots 01 blotches of blood upon 
j them, the tongue is tuned, and coated with 
i clammy minus These symptoms aie common 
: to scpticivima and py.cmia, hut in the latter 
| then* is the additional disposition to the* foi ma¬ 
tron of abscesses, eitliei on the surface, m the* 
glands, or the internal organs Abscesses in 
the* joints occur as a result of py.enua ansing 
out of in pines to the limbs, tu may be* caused 
by infection m otliei and softer struetuit*s. 
The brain, tin* lungs, livci, <n kidneys may be 
the seat, of these abscesses, and the symptoms 
will vaiv accordingly Mama or stupor may 
be prominent in hi am cases, difficult lespna- 
tion and symptoms of pneumonia when the 
lungs aie the seat of abscess, and arching of 
the back and more or less paralysis when the 
kidneys are involved The effects of pyaemia 
are more enduring than those of septicieniia 
but not moie desti active, according to Pro¬ 
fessor Axe*. 

Treatment - When due to a poisoned wound it 
is obvious that our first efloits must be directed 
to disinfecting the source, and thereby arresting 
the supply of morbid matter. In quite the 
majority of eases blood poisoning is due to 
neglect of tlie employment of antiseptics. The 
prick from a rusty nail, or wound from a barbed- 
wire fence or dirty stable prong is not deemed 
so dangerous as it should be. Tlie poison is 
allowed to remain, and disease genus to multi¬ 
ply, when it would have been easy at first to 
irrigate tlie wound and neutralize their work, 
or render it unattractive to the invaders, which 
in many cases enter after the injury is done. 

26 
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One-per-cent solutions of lysol, or 3 -per-cent of 
carbolic acid, form suitable lotions for injec¬ 
tion into injured tissues; a moderate degree of 
force from a soft-nosed swinge or enema pipe 
being desirable. In addition to such local treat¬ 
ment, and where tlie cause is not directly trace¬ 
able to an injury, the system, suffering as it is 
from shock, should be upheld by stimulants and 
tonics, as brandy and quinine, the lattci seem¬ 
ing to have a special controlling effect upon the 
red blood corpuscles when disposed to disinte- 
giate Nourishment in the foim of eggs and 
milk may be homed down if appetite is en¬ 
tirely suspended, and the patient placed m pure 
fresh air, in a box with a cheerful aspect 

[H. I*] 

Blood Spavin consists in a swelling of the 
internal saphena vein 111 its course over the 
fiont of the hoek ; it is not 111 itself a disease, 
and may be the lesult of piessuio above and 
below. In bad eases it, is unsightly, but it ne\ei 
causes lameness It is not an unsoundness, and 
does not requu e 1 1 cat ment [n I.] 

Bloodworms, a popular name for the 
blnod-ied larv.c nt the Harlequin Kly ( (Vnrono - 
mu* dorsalis) They aic often found in the 
mud of slow streams 01 in stagnant pools, where 
they feed ehieily on delaying xegetable matter 
Tlrev usually avoid the light, making tubes in 
the mud 01 covering themsehes with roughly 
made sheaths These sheaths aie made of pieees 
of dead leaf held togetliei bv \1sc1d threads 
of sahxaiy serretion, or of pai tu les of sand 01 
mud similaily bound togetliei The head end 
is protruded out of the tube 01 sheath 111 seal eh 
of food, at other times the hind jia.it is pio- 
truded and swayed uji and down 111 the w.rtei 
The undulatniy movements of the bodv serve 
to ( hange the waiter within the tube or .sheath. 
Professor Miall notes that ‘the Jar\a, if undis¬ 
turbed, seldom 01 never leaves its let real, bv 
day, but at night, it, \ cultures out and swims 
neai the surface of the water, writhing m figuivs- 
of-eight The body is violently doubled u|>, and 
then suddenly bent, to the opposite side, and the 
blows thus given to the water jnojiel the laiva 
slowly along |)unng these nightly exclusions 
a store of oxygen is obtained, which amjily 
sufhecs for the following day, whim the help¬ 
less larva dares not (put its shelter.’ 

The bloodwonri is nearly an inch in length 
The body consists of a small strongly aimouied 
head and twolxe segments, of which the first- 
tin ee correspond to the thoiax of the fly On 
the first segment behind the head there is a 
pair of stump-like ehiw-beaiing limbs, and on 
the last, segment, of the body there is another 
pair of limbs The head beats small antenme 
and three paiis of jaws The tracheal respira¬ 
tory system is very poorly developed, and there 
are no external openings or spiracles On the 
other hand, two pairs of ‘blood-gills’ occur on 
the last segment but one, and another two pairs, 
much shorter, on the last segment close to the 
anus These ‘ blood-gills’ are thin, flexible, 
mobile extensions of the body wall, and show 
an in-and-out pulsation of blood With a lens 
or a low-power microscope some of the other 
organs of the bloodworm may be readily ob¬ 


served; thus the heart may be seen beating, 
and the intestine contracting and expanding. 
The red colour of the blood is due to the same 
p ginent, hiemoglobin, that occurs 111 backboned 
animals. Its importance lies in its power of 
entering readily into loose union with oxygen 
absorbed from the water. 

The eggs of the Harlequin Ply are laid in 
cylindrical gelatinous masses, which are fixed 
by the female to some stem or 
the like by the water’s edge. 
They hatch 111 three to six days, 
and the fresh-hatched larva 
has at first no red colour. As 
the young larva* grow, they 
moult their cuticle several 
times When they are nearly 
an inch long the lings behind 
the head become swollen, and 
the larva passes into the pupa 
stage Inside a delicate trans¬ 
parent envelope then* is a 
metamorphosis, resulting 111 
the foi mat ion of the fly —with 
.1 jian of w’ings, thioc pairs 
of long legs, ,iml a relatively 
large head with compound 
eyes The pupa is well marked 
by a fringed lailplalc and by 
bum lies of thread-like tint heal 
gills behind the head After 
lying quiet, without feeding 
or swimming, for some days, 
the puju becomes buoy ant and 
rises to the suiface of the 
water, where the pupa skin 
✓3 splits and is east oft. The 

//u\ § S 'V rr Harlequin Ply r extricates it- 

\J/n self with astonishing rapidity 

Jf\i. L ' f \\ and takes wing. Professor 

Miall notes that in the wise 
of a fly wliuh escaped more 
slowly than usual, the whole 
process occupied ten seconds ? 

Woodworms may be found 
nearly all the year lound. 

Those found in wuntei usually 
pupate and turn to flics in 
early spring. Them is gen¬ 
eration after generation of 
flies throughout the warmer 
part, of the year until late 
autumn The Harlequin Kly 
is a gnat-like midge, from f> 57 
to 7*5 111m in length. It is 
often seen in huge swarms, 
mostly males, dancing over the streams and 
pools in the summer evenings. The males can 
be distinguished from the females by their huge 
Illumed antenme and by 7 their larger eyes. The 
flies do not seem to feed at all; they have not 
the biting or piercing organs of gnats, and they 
are, of course, quite harmless. 

There are numerous species of Chironomus 
besides the common Harlequin Ply, Chironomus 
dorsalis , but the term ‘bloodworm’ is applied 
only to the blood-red larva* of one group of 
species. The typical ‘bloodworm’ is 1 datively 
large, and has long ‘blood-gills’; the pupa bears 


P.looihv 01 m, larva 
of C/ntonotnus dot - 
salts, much magni¬ 
fied 'J lit* ntitnhuiH 
12 indicate the 
segments of the 
body, beginning at 
the head cml 

p ap , Vrothor.u ic 
appendages it, 
Ventral blood pills 
a ap , Anal uppeii 
dnges a p , Anal 
blood gills 



163 


Bloody Flux- 

tracheal gills in the form of long filaments, and 
has a fringed tailplatc. In the other group 
of larva 1 , which are not always red, the blood 
tubules are absent, and the pupa has a pair of 
shoit breathing trumpets instead of filaments, 
and a tailplate with two bunches of short 
bristles. Technically, the genus Clurononius 
belongs to the family ChiroiioiiiuLr, in the sub¬ 
order Orthorrhapha nemocera, in the order of 
Ihptera or two-winged flies. There are said to 
be about 200 species of Clurononius in Britain. 

It cannot be said that bloodwonns have much 
economic importance. They are scavengers m 
the mud, they are devoured by many aquatic 
insects and also by fishes; they eompnse numer¬ 
ous parasites, especially Corcban worms. This 
article is based on the altogether admit able 
monogiapli by Professor L (- Miall and Mi 
A If Hammond (The Hailequm Fly, Claren¬ 
don Pi ess, Oxford, 1900 ) [.i. \ t j 

Bloody Flux. —In old works on fameiy, 
dysentery is usually intended when this term is 
employed, but ancient writers on human mala¬ 
dies sometimes refened to sanguineous dis- 
chaiges of other kinds Jt. is now genoially 
un(lei stood to apply to a form of bowel discliaige 
m which mucus and blood are mingled, as flu* 
Jesuit, of continued and excessive puigation due 
eithei to specific disease, as tattle plague, when 
patches of the lining membiane of the bowels 
aie detached and a bleeding suifaie h‘ft, oi as 
the lesult of intestinal tubei miosis, of lintant 
poisoning, oi the pusistent infectious di<inh(e.i 
of calves Bloody disthaiges fiom the intestinal 
(anal must always be legalded as seiious, and 
]iiompt measures lesoitecl to in older toanest 
them, oi tilt 1 animal soon sueeumhs The taeat- 
ment will depend somewhat upon their (<ui.se 
and origin, and it may not be worth while to 
attempt lemecbal measmes if due to those specific 
infectious disorders above mentioned Jn otheis 
wc may admmistei stimulants to uphold the 
sinking animal, whose temperatuie is piobabl\ 
sul>-nonnal, and astiingents, sueli as opium, 
chalk, bismuth, oak-bark infusion, injections pei 
rectum of starch, and (bench the patient with 
whites of eggs, with anowioot, and other nu¬ 
tritious foods of the kind See Diauuikka 

L'i L -] 

Blown or Hoven. —Blown, blast, hoven, 
are names given m different distncts to a con¬ 
dition of the rumen or paunch when distended by 
gases; teehmea lly termed tympanitis. The acute 
form is caused by eating to excess of green foods 
of a watery natuie Animals that have been 
confined in yards during the winter will, when 
first let out into rich pasture, partake too freely 
and eat too fast, with the result that the food 
undergoes fermentation in the first stomach, 
and immense distension follows, endangering 
the animal’s life by the pressure upon the dia¬ 
phragm and respiratory organs. When young 
stock break into clover, a fatal result is often 
extremely rapid, and some of them are found 
dead before their trespass has been discovered. 
Treatment must be prompt. The left flank, 
midway between the last rib and the hip, must 
be boldly punctured in order to allow the 
accumulated gas to escape. The proper instru- 


-Blue Cheeses 

ment is a trochar and canula, but in an emer¬ 
gency a piece of metal piping or an elder stick 
from which the pith has been removed, may 
be made to do until professional aid can be 
obtained. No time should be lost in giving a 
copious draught of linseed oil, as this masks 
the gases to a gieat extent, and indeed often 
cures without puncturing the flank. Stimulants 
should also be given, such as spirits of nitrous 
ether, or alcohol in any of its popular forms 
When the first uigent symptoms have passed 
it may be neeessaiy to tieat the animal for in¬ 
digestion (which see). Chrome hoven is due to 
indigestion, and occasionally to some mechan¬ 
ical obstruction, and is most likely to be com¬ 
bated by special selection of food, and such 
remedies as will be found lecommended for 
digestive difficulties (see ait. Indigestion). 

[ii l] 

Blubber Manure consists pnncipully of 
the flesh of the whale and other fish oflal mixed 
with soil, ashes, &c Aftei allowing such a mi.x- 
tuie to dei ompose in a heap, the rotted matci lal 
is used as a man me The pnncipal use, how¬ 
ever, of bhihbci is for the pul pose of exti acting 
taain oil The piescnce of oily liiatenal in a 
mamac would make it of a vei v slow-acting 
mHiiie The mammal value of blubber man me 
is deiived mostly fiom the combined niLiogen 
it. contains, and fiom its richness in c.n bonaieous 
mattei (u a. h J 

Bluebell (( ampunufa rotundilolia) - The 
‘bluebell of Scotland’ belongs to the mil. ord. 
(Ainipanulaecw, lemaikable m ihioe points the 
jukc is milky, the ovaiv is on the outside of 
the flow'd, and the stamens aie not attached 
to the coiolla The Bluebell is a peienmal liei b 
about 1 ft high which glows on diy, sandy 
hanks and heaths. The stem beais two kinds 
of leaves those (low'll on the ground, which are 
l omul and die away early, and those up oil 
the stem, wlin h aie exceedingly narrow. The 
flovveis have a giaieful droop, and though 
usually pale-blue are sometimes white. In 
England this name is commonly given to the 
Wild Hyacinth (Sc til a nutans) [a. n. m‘a.] 
Blueberry. See Bilberry. 

Blue Cheeses.— There are many kinds or 
makes of (lieese in which blueish tints appeal 
m veins or patches ii regularly, though none of 
them save one is known under blue as a name, 
and in that one only as pai t of a name The one 
exception alluded to is the cheese know'll as 
4 Blue-veiny J)oiset’, winch in time gone by' had 
won a good deal of local populanty, but whoso 
fame seems to have faded m recent years This 
particular cheese, made spoiadically here and 
there over a not extensive district in Dorset¬ 
shire, does not possess any feature of its own as 
a speciality not participated in by other makes. 
More than any other kind it lesembles a Stilton 
in its blue tints, or a (Jotherstone, which is con¬ 
fessedly an imitation of the Stilton alike in out¬ 
ward shape and inward appearance. This last, 
however, is not so easily attained as that of 
shape. 

The blue discoloration which occurs in many 
kinds and types of cheese, much to the content 
of those who enjoy first-class specimens, reveals 
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the growth of the fungus that is known under 
the name of PeniciUnwi tjlaucum , or pencil 
fungus, from the manner of its giowth. From 
Stilton cheese it is not separable--or the cheese 
would not be Stilton; and it is valued not 
only on account of the appetizing look which 
it contributes to the cheese when ripe, but also 
to the piquant flavour which it certainly pro¬ 
motes, 01 perhaps creates The spores of this 
fungus are widely distributed m the atmos¬ 
phere, from wind) they hud then way into the 
soft curd of Stilton cheese m process of making 
Sonieelieesemakei s - not in tlielJntish Islands, 
howevci systematically piopagate the fungus 
in bread that has been specially prepaml, 
and this m ordoi that th'* i heeses they make 
shall have the advantage m llavoin and m 
mellowness which the fungus < on tributes (lining 
the peljo(L of lipenmg This is dime in the 
case of the well-known Itoquefoi t i hee.se, which 
for the most, part is made from the milk 
of sheep. Spec lallv piepaied biead, permeated 
with tin* fungus, is finely cinmbled, and a little 
of it isstatteied upon cat h luvei of mid .is the 
hooj) or vat—is being filled toi pi ess in this 
way the fungus is communicated to the turd at 
an rally stage, though at a less caiJy one than 
in the Stilton way of making t liecse, yet at the 
same time systematically ami ccitamly 

In the workman of a Stilton eheesery of old 
standing the an is chaigcd with the spoies <>t 
the fungus, and they find lodgment all about 
the place. And as the cuid, in a soft, spongy 
condition, lies exposed foi hours to the oxidizing 
influence* of the an, tin* spores of the fungus 
settle down upon it, and so the seed is sown 
It will be noticed that, m the Stilton method, 
impregnation by spores is Jess systematic and 
dnect, than by In ead as in the case of ftoquefoi t, 
t heese For all that, lmwevei, m an old Stilton 
workman the spores exist m such vast iium- 
heis that a sufficient deposition of spoies on 
cuid is weilmgh a eei taintv 

The stait, of a new Stilton dairy anvwheie 
will be e\])edited and peifeited by having 
numerous bits of npe, blue-moulded Stilton 
(heese laid all about the loom to tlnow off 
spoies th.it will thonmghly impregnate the air 
'Hus lias been found noressai y, too, in Eng- 
1 ind when* Camembert (heese was being made, 
the cheeses would not lipen until the atmos¬ 
phere of the room had been chaiged with the 
spoies of thepartuular fungus—not /V«n iff nun 
(jlaunun --which go to give the collect flavour 
and mellowness that togcthei foim a sm? t/ttn 
m a Camembert cheese And so, too, in 
Derbyshne, Cheshire, Lancashire (heese, and 
also in Cheddar, the presence of blue mould 
commonly indicates not only a ripe but a tooth¬ 
some cheese as well [j r s ] 

Blue Grass ( Poacoaipresm, L ) —Thefamous 
151 lie Crass of Kentucky is a kind of meadow 
grass or Poa, specially' suited foi growth of 
pom sandy land. Through the sand the under 
giound stems creep extensively in the hori¬ 
zontal direction, and send up ail shoots bearing 
small leaves blued over with waxy paitides 
In habit of giowth and in agncultiual value 
this species is closely allied to oui Smooth - 


stalked Meadow Grass (Poa pratensis). Dis¬ 
tinction, however, is easy, for the Blue Crass 
has its straw quite fiat, not round, and the leaf- 
blade is thickly blued over with waxy ‘bloom* 
exactly'as in our swede. [a n m‘a.] 

Blue-grey Cattle, so called from the 
bluish-giey colour of their coats, are dosses 
produced by mating Shorthorns with cattle 
of the Calloway or Aberdeen-Angus bleeds. 
When the latter combination is used the cross 
is sometimes called ‘ Black-grey ’, and wcdeal 
in the first instance with cattle bred fiom 
Galloways and Shorthorns. Blue-gieys aie an 
exceedingly useful class, and gicat favountes 
with many feeders. So far as tin* young cattle 
aie (.oncerned it matte is but little wind) parent 
is the Calloway and which the Slim thorn, but 
a Gallowav cow oi heifer tan be kept much 
moie (liraply than a Shorthorn possibly to 
the extent of 12 to 1?> per annum —and this 
d(counts feu the fact that the populai way 
of piodiuing bluc-grevs is to mate Galloway 
heifeis with white Shoithoin bulls Of tho 
calves 00 pci lent, will be polled oi hornless, 
and bo pel lent of the blue grey eoloui 

These cattle aie dndly bled in the nmtheni 
pait of (’unibviland, tin* eastern parts of North- 
umbei land, and the south of Boxburglishn e 
Call isle is the piineipal maiket foi the sale of 
the breed, and many hundicds aie from this 
centie distributed ovei all the best feeding 
disliiils of England and Scotland, the auction¬ 
ed s theic disposing of enoimous numbers cadi 
spring and autumn 

The well-Ined s|)ecnm*ns of the class aie 
easily and quickly fed, and this accounts foi 
the fact that even m the woist times, when 
(attic of otliei breeds aie almost unsaleable, 
good blue gieys <an always be cashed at fairly 
i ci mi iterative prices Many of the best aie 
bought at from two to two and a half y r ears 
old, foi feeding for (Jillistmas exhibitions Mr 
Blown, manager on tin* Diunilaniig estates of 
the Duke of Buideudi, disposed of ten steers, 
two and a half yea is old, m 1001 at 12 4 eaih, 
and of tin* same nnmbei m 1005 and 100b, get¬ 
ting 122 eadi in the foimei year and £2\ each 
in the lattd These cattle were bought to lie 
f(*d for Smithtidd and othei Christm.is show's 

Ropiesenta fives of the bleed have often taken 
a leading place at the National fat-stock shows, 
and twice at h*ast a blue-grey has been cham¬ 
pion at Smithfidd against allcomers. In 1802 
Sir John Swinburn showed a steer, bred by 
Mr J K Hairison, which gained the supiemc 
championship He was by a Shorthorn bull 
from a Galloway cow, and at three, years and 
five months old weighed 227(> lb., showing an 
average gain of weight per day from birth of 
1 82 lb The success of the breed was repeated 
in 1807, when a steer bred the reverse way — 
that is by a Galloway bull from a Shorthorn 
cow—came to the front. He was shown by 
Mr John Worslcv, his breeder having been Mr. 
Parkin Moore, Whitehall, Cumberland. This 
animal at two years and ten months old weighed 
1800 lb, showing a daily gain of weight from 
birth of 1 75 lb He had previously been cham¬ 
pion at the great shows at Norwich and Bir- 
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mingham. In the year 1907 the champion at 
York Christmas »Show was a blue-grey, which 
weighed 2310 lb., and was sold for £72. The 
best results in breeding are got from mating 
really good Shorthorns with really good Gallo¬ 
ways. It is a fatal mistake to think any kind 
of bull or cow is good enough to breed crosses. 
Disappointment and loss follow the use of m- 
fenoi sorts. Several attempts have been made 
to establish a breed of blue-greys — that is 
using blue-grey bulls and blue-grey heifers— 
but all such attempts have been unsuccessful, 
the stock bred in this way being much mfenoi 
both in colour and symmetry to the first cross 
of the Galloway and Shorthorn, which, generally 
speaking, have the good properties of two of 
oui best beef breeds* and frequently grow to a 
gi eater size than either of the parents 

Blue-greys of the right sort should have a 
moderately short, broad, polled head, deep 
shoulders, wide chest, well-spuing ribs, and 
bioad loins, which should be well and evenly 
eoveied with flesh The hind quarters should 
be lengthy and well meated down to the hot ks 
The bones must not be too coarse, and the coat j 
should be fine and silky and well mixed with 
silvery hair Indifferently bred cattle can be 
detected by tilt* long, nariow fact*-—sometimes 
adorned by sours or small horns—the ( honing j 
back, and the lanky thighs, while the skill will j 
be sleek, with short wiry han 

In districts where blue-gieys are reaied, a j 
considerable number are kept foi d.iuy pm- j 
poses They aie generally good milkers, and 
altogether healthy satisfaetoi y eow s. 'The } oung 
cattle are exticinoly liaidy and easily reaied, 
thriving and doing well on vei> model ate keep 
and m tht 1 most exposed places 

In the north-eastern counties of Scotland 
many Aberdeen-Angus heifers aie mated with 
Shorthorn hulls, and in no pait of the king¬ 
dom is more attention paid to the In ceding of 
animals for feeding purposes, the greatest can* 
being taken in the selection of the males to be 
used The young produced, variously called 
‘blue-greys’ and 4 black - greys ’, are strong, 
healthy, and easily fed, but need bettei keep 
and more considerate treatment than the Gallo¬ 
way Shorthorn crosses 

Of late years many Galloway and Aberdeen- 
Angus bulls have been taken to Ireland to mate 
with the Irish Shorthorn cows, and numbers 
of young blue-grey cattle have been in turn 
sent across to Scotland and England to be fed. 
Generally these prove cattle of a good class 
Altogether the blue-grey is one of the most 
popular and valuable of our feeding animals 
In bis youth he is easily and economically 
reared. At a comparatively eaily age lie will 
fatten readily, ana Ins carcass when dressed 
shows remarkably little white »i surface fat 
It thus weighs well and cuts up satisfactorily. 
The heifers of the breed, although not growing 
to such sizes and weights as the steers, are even 
more easily and quickly fed, and make the best 
of beef. [w. h.] 

Blue Gum Tree- See Eucalyptus. 
Bluehead Caterpillar. See Diloha. 

Blue Milk is a communicable disease of 


milk which was of not infrequent occurrence 
in the past. At the present day it is not so 
often reported. The surface of milk at rest 
assumes a grey or dark-blue colour in isolated 
patches. The coloured spot has the appearance 
of a drop of black-blue ink which lias dropped 
on the surface. The patches may, later, become 
confluent, and the entire surface take on a blue 
colour. The colour increases in intensity as 
acidity increases. The disease may become 
apparent in milk in from twenty-four to seventy- 
two hours. 

This condition in milk is due to the activity 
of a micro-organism. Its communicable nature 
yvas established m 1838 The causal organism, 
Bacillus cifawofjemis, has since been isolated 
and studied It belongs to a class of nucio- 
oiganisnis which produce chromogenic (.lunges 
in milk or othei substances Go lour is the 
natural and apparently the only product of 
these baitena B cj/auofjcuus has the pow'er 
of very active movement It does not liquefy 
gelatine Steiile, neutial milk inoculated with 
the bacillus does not become blue, but giey. 
The blue coloui is deyeloped only when tho 
medium has a slightly acid fraction, such as 
that produced by the introduction of lactic-acid 
bactena Thcic is heie a case of symbiosis in 
milk B. ci/MKH/enus is destroyed by an ex- 
posuie of a few minutes to moist heat at a 
tunpeiature of 17<V V It is able to lesist 
drying very successfully, and on this account 
is somewh.it peisistcnt 

This abiioimal condition in milk is not of 
great, economic importance With eaieful daily 
management the conditions are not such as 
aie favouiable to its lapid deyelopmont. 

|w. st-1 

Blue Stone. See Cornea Sulpiiatk 

Boar. —It may appear to many old breeders 
of stock to bo unnecessary at the present time 
to call particular attention to the admitted fact 
that success m the breeding of stock—espe¬ 
cially of crossbreds—depends so very largely on 
the male paient. Many writers have completely 
proved, to their own satisfaction at least, that 
the sue mole paiticularly impresses his form 
and fattening qualities on Ins product* than 
does the dam, and piobably for this and for 
other reasons they most strongly advise the use 
of a pm e- hied sire lather than a pure-bred 
dam when mating one pedigree parent with 
one of no particular breeding. This advice is 
most certainly sound when applied to the breed¬ 
ing of crossbred pigs, the benefits derived from 
the mating of say a pedigree Large White or 
a puie-lued Middle White boar with a sow 7 of 
any oi of no type or breed are simply mar¬ 
vellous Of course the results are more marked 
when the sue used is from a herd which has 
for man} generations been strictly bred for 
certain qualities, and in this herd the animals 
must have been somewhat closely bred, as 
the male is so much more prepotent and more 
strongly stamps its good and particular quali¬ 
ties on its offspring To mention one instance 
of tins, 99 per cent of the produce of a pure¬ 
bred Large or Middle White boar from a sow 
of any other breed will be of the same colour 
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as the sire. This may or may not be due, to 
a certain extent, to the fact that the so-called 
Yorkshire White pig has been bred pure for 
a longer period than the pigs of any other 
breed; but in the writer’s opinion there exists 
a doubt as to this, as within his knowledge the 
change in the colour of the skin of the York- j 
slurc pig has been very considerable during the i 
last half century. In the middle of the l ( Jth 
eentuiy a very large piopoition of the York¬ 
shire pigs had much of blue 01 even black on 
tin* skin, although the hairs gi owing from these i 
coloured spots were of a white colour. ; 

Although the paiticular object or maiket for 
which the pigs may be; hied will, of couise, 
have consideiable ellect on the size, special 
characteristic’s, and quality of tin* boar selected 
by each ownei foi use in his herd, vet there are 
certain points which aie as dosn.ible, 01 unde- 
snable, in the boai of whatevoi bleed, as in the' 
males of any of oui bleeds of domesticated 
animals. Take \ ice*, for liistame, as exemplified 
in had temper Not lung is mni e lioieditaiv , and 
in jug hi ceding inoie disastmus in its eflo< ts, 
as ,i Mirons and ill-tempered sue or dam is ,i 
continual source* of danger to other animals 
and to all human beings who < ome in eontaet 
with it, espe*<rally endowed as is the* boai for 
otlence and defence Not only so, but a icstless, 
nervous, and uneasy animal will spend ninth of 
its tune in pacing its house instead of <on- 
tentedly resting and converting into merit the 
expensive* food which has been given to it ' 
Aimthcr* point of gi eat nnpoi tune e to be* studied 
when scle*(ting a boai for se*i\ue*, is its fie*e*eleim , 
from heie*ditary dise*ase*s, and its possession of 
evident robustness of eonstitution Even when 
a stock-ln coder m a weak moment deter mines 
to use a cross-bied sue, it is vei v desirable 
that these two points should be paitnmlaily 
attended to, but it is \astlv mene* lmpentant 
when a plire-bred sire is sc*looted for use*, sinee* 
the latter’ wull lie* much more* piepotent owing 
to its qualities having become* fixed tioni so 
many of its foi Items having be*e*n selected on 
acc’ount of then possessing certain particulai 
epiabtacs. 

The*rt* may be* otlici < liaracteiistus vvhuli the 
boar should possess These will vaiy some*w hat 
according to the* paiticulai pine* hice*tl oi to the 
special type of store oi fat pig which the* pig- 
keeper* may desire to produe*e; but theie* aie* 
certain other general points m the make-up oi 
form of the animal which should lx* secured if 
possible. These include a eompaiatively light 
]owl, head of fair length and wide between the 
ears, eyt*s bright and intelligent, neck muscular 
but not fat, shoulders light and wel 1 laid, e*he*st 
wide, ribs well sprung, back long, Hank tlmk 
and well let down, loin stiong, hind ejuarters 
long, xvitli liams well developed, ie*gs compara¬ 
tively short, ankles strong, and bone fine. The 
skin should be of fine quality, and the hail 
plentiful but not coarse. The testes should be 
comparatively large, and even in size, with the j 
scrotum fitting close to the body Although a 
sufficiency of well-formed and evenly placed 
teats may by novices be considered to be un¬ 
necessary in the make-up of a boar, the fact 


remains that our most successful breeders of 
profitable pigs make this a point of importance, 
since the female produce of the boar are almost 
certain to possess the same characteristic. 

[S.S.] 

Board of Agriculture. —For twenty- 
mne years of our agricultural history (1793- 
1822)the title board of Agriculture was applied 
to a body, whic*h was not a Government Depart¬ 
ment, but rather a e-hartered Society with many 
o\-oflie*io, ordinaly, and honorary members, and 
a Government giant of .£3000 a year. It. was 
formed e>n the suggestion of Sir John Sinclair 
to piomote nnpiove*el methods of husbandly and 
to encourage a development of agricultural pro¬ 
duction, in an age when our forefathers were 
scuously conce*rne»el with the sufheieney of the 
looel supply of a populatiem not one-femrth of the 
piescnt The old Boaid, undei tlie* Secretary - 
ship of Arthui Young, doubtless succeeded in 
giving an liiqmlse to the* enclosure* and cultiva¬ 
tion of uiijnoductive land Its local smveys, 
moreoxei, piovielc*el a valuable recoid of the 
agi k ultuial < oiiditions of Gie*at Britain a hun- 
eli<*d vtMih ago r rhe present Boaid of Agucul- 
tuie, oi, to give it its full title* as expanded by 
latei legislation, *1.he Boai el of Agi leultui e* and 
Fisliei ies’, is the youngest Depaitnient. of the 
State No doubt a neither office- the Boaid of 
Education—e*amo into its statutory designation 
at a still more* lecciit elate, but the change in 
that case* was one of name only. The Board of 
Agiicnltuic Act of 1889, on the* othei hand, 
not oil I x took ovei anel e*on< entratc*d a sei ie*s of 
eluties pieviouslv sc*attoied among oldei offices 
or casually administered, after a fashion now 
generally eliscaided as inconvenient, by separate 
GommiHHionH, but actually e*stablished a new 
Mimstiy. The designation e>f ‘Board 1 as ap¬ 
plied to certain Government Departments is 
sometimes misappiehcndt*d; hut it has its ex- 
ilanation in the dovelojirnent of om national 
listenv, and even the apparent anomalies of 
organization maik sue*f*essive changes in tic* re¬ 
lations e>f the Executive Government and the 
Legislature The Boaids aie indeed smviv r als 
of the older committees of the lh ivy Council, 
and tliev art* now manned by high officers of 
State, with dej>ai tmental duties of then own, 
while the* President of each Board is alone the 
Minister i csponsihle to Pail lament for the doings 
of Ins office The Board of Agriculture, besides 
its Piesidcnt, lias a nominal roll of members, 
comprising technically all the Secretaries of 
State, the Loid President, of the Council, the 
Secretary foi Scotland, the First Loid of the 
Tieasury, and the Chancellors of the Exchequer 
and of the Duchy of Lancaster, but the execu¬ 
tive duties arc* discharged by the usual establish¬ 
ment. of a Ministry, with Parliamentary head, 
Pei nianent Secretary, Assistant Secretaries, and 
Staff. 

The existing Board fulfils the various func¬ 
tions for which the old Board was created, hut 
it has also a wider purview. The necessity for 
some distinctive representation of the agiicul- 
tural interest m the inner counsels of the Gov¬ 
ernment became apparent as the growth of 
the commercial and industrial elements in the 
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nation absorbed a growing preponderance of 
legislative attention. It required, however, the 
invasion of cattle plague in 1865, with its dis¬ 
play of administrative confusion, and of actual 
uncertainty as to where the responsibility lay 
for the action of the central Government m such 
an emergency, to force the question into pio- | 
minence. Even then it took an agitation of 
wcllnigh a quarter of a century before the coun¬ 
try was convinced of the need of a new Depart- , 
merit It is true the first steps were quickly 
made by arming the Privy Council with new 
powers, and by conceding a system of agri- 
cultural statistics to Great Butain, such as lie- 
land had possessed long before But the lattei 
work was left in the hands of the Board of 
Trade, and it was not until agricultural depres¬ 
sion made itself felt in 1876 that the Duke of 
Richmond’s Royal Commission foim.illv lerom- 
memled a complete Ministry of Agucultiiic 
The eai of the legislature being thus awakened, 
Mr. Gladstone endeavoured to meet the con- , 
tin nous pressure of tin* Chambers of Agrieultuie , 
by bunging, in 1883, tin* statistical woi k of the • 
Board of Trade into touch with the veterinaiy , 
work of the Pnvy Council Office, under a dis 
tinctive Committee of tin* Lords of the Connell [ 
This makeshift arrangement fell short of what j 
was wanted, and the Government of Lord Sails- ! 
bury, after an unsuccessful Bill in 1888, sue- j 
eroded in passing the Ait. of 1886, undei which j 
the Board of Agiieultun* was established, with ; 
Mi Henry Chaplin as its fiist Picsnlcnt. Tin* j 
new Department combined in one office the j 
Privy Council’s agricultural duties, with new 
and enlarged statutoiy functions loi the eollec- ! 
tion of statistical data and the fiutheiAlice of 1 
technical instruction m agrieultuie and forestry. 
The new Office took ovei the administrative* 
functions of the several Tithe and Copyhold and 
Jtu Insure Commissions, which had been pievi- 
ously concentrated m the Land Commission es¬ 
tablished undei the Settled Land Act of 1882. 
Another important service—the Oidnance Sur¬ 
vey of the United Kingdom—was transferred 
from the Office of Works, and at a later date 
the Board acquired from the same Department 
a centre of botanic investigation and informa¬ 
tion in the Royal Gardens at Kew. An omission 
in the original constitution of the Agricultural 
Department has been partly remedied by the 

S ersonal relations established at a much later 
ate between the Commissioners of Woods and 
Forests and the President of the Board in respect 
of the Crown Lands. A less-expected develop¬ 
ment, and one which experience has yet to 
justify, was made by a statute of 1903, whereby 
the Board of Trade surrendered its control of 
the inland and sea fisheries of England and 
Wales. These are now administered in a separate 
Fisheries Division of the Board of Agriculture. 

The three other divisions of the Department, 
each under an Assistant Secretary of its own, 
discharge its distinctively agricultural duties. 
These, in the inverse order of the seniority of 
the Statutes they administer, are known as the 
Intelligence Division, the Animals Division, and 
the Land and Statistical Division. To the first 
named is allotted the relatively novel educa¬ 


tional woik of the Board, which inspects and 
assists collegiate centies acting for groups of 
counties, oi separate schools, in England and 
Wales. Experimental investigations are also 
aided by the Board’s grants, while as a new 
duty, without exact precedent in an ordinary 
Government Department, direct technical in¬ 
formation is difiuscd throughout Great Butain 
by a monthly journal anti by means of re¬ 
ports and leaflets, the gratuitous distribution of 
the Litter exceeding a million in some i event 
yeais To this division of the Board falls also 
a vanety of functions concerning the checking 
the adulteration of agilcultuial products, and 
the Actsielatmg to the Saleol Pood and Dings, 
Feitilizers and Feedirg-stufis, and so on, while 
tomli is maintained with local agricultural con¬ 
ditions thiough a stall of honouuy agncultural 
ionespondents in evei v county of Gieat Bntam. 

The Animals Division of the Poaid continues 
the* successful administration of the Acts ielat¬ 
ing to contagious diseases and the* movement of 
animals, which has given the faimets of Great 
Britain thefieedom now enjoyed from imported 
diseases of stock, such as cattle plague*, pleuro¬ 
pneumonia, foot-and-mouth disease, and rabies. 
A more difficult and tedious struggle is being 
waged with swine fevei and sheep scab. This 
poi tion of the Boaid’s duties necessarily involves 
the employment of a Luge stall both of executive 
and of vetciinaiv inspectors of vanous grades. 

A still moic* vaned set of functions, bringing 
the Department and its officers into lelation 
with individual agileulturists, aie concentrated 
m the Land and Statistical Divisions of the 
Board Much laboui is involved in the continual 
readjustments of Tithe, in Copyhold transac¬ 
tions, and those ansing out of the Inclosuie and 
Regulation of Commons, the supervision and 
sanctioning of Land Improvement loans, Land 
Drainage* schemes, sales of Glebe Land, as well 
as the sales, purchases, and loans of Universities 
I and College's, while other duties arise in connee- 
, tion with various statutes such as the Settled 
Land Act and the Agricultural Holdings Acts, 
j The numerous decisions to be given make* large 
demands both on legal knowledge and technical 
skill, and no less than eighty-foul separate Acts 
of Parliament had to be enumerated in the 
Schedules to the Act of 1886, from the Tithe 
Act of 1834 onwards. Later statutes have 
added to that lecord, and the sums dealt with 
run into large figuies. Estates in all parts of 
Great Britain have been indebted to the uu- 
irovement works, for which moneys have been 
>orrowed f at first from public funds and then 
from private companies, under the supervision 
of the Board and its predecessors. Four-fifths 
of the £18,000,000 already invested in this way 
represent outlays on drainage, farm-buildings, 
or labourers’ cottages. The statistical side of 
this Office carries on some of the oldest as well 
as some of the newest features of Governmental 
action in this country. In the weekly, quar¬ 
terly, and annual Corn Returns, a system of 
price records going back to the 18th century 
maintains a link with the past. The more 
modern statistics of cattle disease and move¬ 
ments of animals at home and abroad are es- 
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Bob-tailed Sheep Dog — Bog Asphodel 


sential to the work of the Hoard. The Annual 
Agi lcultural Returns of crops and live stock 
have proved indispensable to agi lcultunsts m 
the difficult times of recent years. Represent¬ 
ing a work initiated in 1868, they have lieen 
largely improved and extended in later years 
with the willing co-operation of half a million 
oceupieis of land, and the active assistance of a 
considerable army of officials. Still liioie lately, 
through estimators of pioduce and maiket re- 
poiteis at leading centies, the Hoaid supplies 
estimates of yield and cuilent puces, and places 
this infolmation in the hands of the puhln with 
a completeness and promptitude not. } et. attained 
by any of the Agricultuial Depai tments of ioun- 
tiics which li.ive enjoyed Hindi longer than out 
own the sei vices and advantages of a Ministiy 
of Agin ulture [r i; c] 

Bob-tailed Sheep Dog:, a bleed of 
dogs nioie widely reeogni/ed «is the Old English 
Sheep l)og See Old Enulish Siiki:p Don 

Bobying, a teim wlmli c.tme into use with 
the mtioduetioii of IJobv’s Hatt nt Coin Si reen, 
to denote the opeiation of cleaning nun bv that 
niaehme 

Boehmeria nivea, the botanie.il name of 
the jilant commercially known as lamie, a kind 



1, I'Vmalr Hoho o lustci) 1 , Siii^e lemale fltnvci 

.5, Male flowei 


of Indian nettle, and the sou ice of a fibre which 
for stiength, fineness, and lustre is pre-eminent 
among vegetable fibres, and inferior only to silk 
It is exceedingly easy of cultivation, thriving m 
any kind of soil in inmates so fai apart as those 
of the Rritish Islands and the Tropics. It has 
a loot system similar to that of the common 
nettle, the fleshy underground stems being per¬ 
ennial and cieepmg, with a ciowded arrange¬ 


ment of buds which develop annually and form 
stems from 6 to 8 ft. high, as thick as a man’s 
thumb, and bearing huge heart-shaped green 
leaves with toothed margins and clothed be¬ 
neath with a white, silky tomentum. The fibre 
is contained m the bark of the steins. These are 
cut as soon as they turn biown at the base, so 
that the clop is easily harvested. As mail} as 
twenty stems pei square yard are produced by 
established plants under ordinary conditions; it 
will therefore be seen that so far as a supply 
of the raw material is coni erned, ramie can be 
giown m tins country with a yield equal to that 
of any plant cultivated agriculturally Every 
bit of the underground stem will root and glow 
quickly into a stiong plant. Pieces in long, 
placed in heat in spimg and afterwaids planted 
outside in dune, pioduce on the aveinge six 
good stems eaili bv the following Octobei The 
plant, may also be readily liieieased by means 
of seeds, which aie freely borne bv cultivated 
plants, and can be bought in quantity fioni 
dealeis. The seeds should be sown m a flume 
in light, soil like those of lettuce, and when the 
seedlings aie large enough to be bandied they 
should be pitched out m boxes ol light soil in 
the same wav as young celery Fioni these 
they can be ti.msplantcd to the open held in 
dune The giowmg stems will not beai frost, 
tin* tieatment, theiefoie, must besimilai to that 
afloided to plants that are too tendei to glow' 
in the open an, when then* is any dangei of 
fiost Once established in the ground, tlieie is 
no fear of fiost doing the lootstoi ks any matci lal 
liaim The yield of film* is at the late of 5 oz 
of di n blue fioni twenty stems (> ft long, and 
it. is calculated that at this iate about half a ton 
of di y hbie per acie could easily be produced 
m this funnily So fai as the cultivation of the 
plant- is lorn ci ned, and tin* pnxluction of raw 
hbie at. eompaiatively little cost, lamie presents 
no diflit ulty In tiopical eountnes the yield is 
gieatei, of i omse, than in any paitof the Hinted 
Kingdom, still, ramie would pay as an agn- 
eultmal croji here if a satisfactory pioeess of 
diessing the fibre could be discovered On tins 
really hangs the whole problem of the lamie in¬ 
dustry, and its solution has baffled the cleverest 
expei i in enters for the last fifty years. The 
Government of India foitv years ago offered a 
leward of i,T>000 foi a satisfai tory method of 
piepaiing ramie fibre for textile jmrposes, but 
although many competitors tried, none succeeded 
in obtaining the levvaid The Fieneli Govern- 
ment has also offeied from time to time prizes 
for machines that would diess ramie stems 
satisfactonly, and although several machines 
which have come near to the ilesned object 
have been placed upon the market, the machine 
still remains to be invented that will make 
ramie a pronounced commercial success. No 
system of pi eparation which cannot produce 
clean unbleaihed fibie under £30 per ton is 
likely to succeed in establishing this article 
firmly in the estimation of Euiopean ti'xtile 
manufacturers. [w. w.j 

Bog Asphodel (Narthecium onsifragum )— 
This is a rigid herbaceous peienmal bog plant 
belonging to the Rush order (Juncaceie). It is 
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Bog Bean — 

common on wet moors and the boggy sides of 
mountains where sheep arc pastured. Til such 
localities the plant is easily recognized by the 
sharp-pointed rigid leaves springing from the 
wiry underground stem, and by the bare stalk 
emerging from the leaves, with a spiked cluster 
of pretty yellow floweis at its end. It used to 
be thought that if a sheep ventured to eat of 
the Hog Asphodel it would suflei from liver lot. 

[a n. m‘a.] 

Bog Bean oi Buck Bean {Menyanthes 
tnfolmtd) -The beautiful Hog Bean is a pei- 
eninal marsh and bog plant of the Gentian older 
(Geiitianacese) It lias a cieeping stem which 
bears leaves each composed of three leaflets, like 
a clover The floweis are vei \ beautiful, and 
aie arranged in pink-and-white racemes on 
speeial :>e«ipc\s The leaves of the plant contain 
a luttei tonu, and country people often make 
Bog-bean tea, which they bottle up foi medicinal 

Use (A N M‘A | 

Bog Earth, a dai k-gi oy compost of shaip, 
sandx soil and the decomposed loots of heath, j 
laigeh used by gardeneis for growing heaths | 
It in found on dry, heath) commons, but mav 
be aitificially prepared In the cultivation of 
01 duels, ferns, &e, a daik-brnwn vanet\ of bog 1 
eaith, consisting of decayed roots of blacken, 1 
leaves, and otliei vegetable mattei, with Jitth* j 
sand, is used. 

Boglands, Planting: of.— Wliatevei be 
tin* cause of tlien formation, vvhethei simph 
low-lung, swamp), watei-logged tiacts, oi peat 
bogs generally extending fic>m aec iiiiiul.itioiis 
oi delayed moss growing ovei an impelvious 
subsoil of stiff c*J;Ljy oi bard moot pan, boglamls [ 
arc* always laden with stagnant watei contain¬ 
ing humic* and other acids m far too laige a 
piopoition to enable woodland crops to thiive 
pi openly. Even the hardiest and least, exacting 
of our indigenous trees, Scots Bine, Bnch, As 
pen, Alder, and Willow, cannot be expected to 
form profitable crops on such cold, watei-logged 
soil in its unreclaimed state. 

Before planting ran have the lemotest chance 
of succeeding and being piotitable, the impel - 
vious subsoil must either be hioken through 
sufficiently at its lowest parts, or else drainage 
(which see) must be undertaken by cutting 
open drains to remove the injurious excess of 
soil-moisture and to allow' the soil to subside 
and become partially aeiated; for even aftei 
drainage it generally remains cold, dull, and 
inert for some time, until the organic mattei 
partially decomposes. And while it is almost 
always neeessaiy to clear to a greater or less 
extent the rough soil-covering of heath, heather, 
coal so grasses, and other bog plants, a certain 
amount of soil - preparation is usually neces¬ 
sary in the way of throwing up banks or 
mounds before the reclaimed land is suitable 
for planting wutli any fair, reasonable chance 
of profit. The extent to which such drainage, 
clearance, and soil-preparation are either in 
the lirst place necessary, or else m the second 
place desirable for purposes of profitable plant¬ 
ing (and the planting of such tracts is usually 
merely a question of profit), should be care¬ 
fully considered before any scheme of recla- 


Bog Spavin 

mation is begun. The special nature of the 
bog has to be considered; for moorland bogs 
vary greatly in this respect, and however thick 
may be the accumulations of defid vegetable 
matter, the trees to be planted must be able 
soon to reach the mineral soil in order to have 
any fair chance to thrive. The nature of the 
bogland, and the practicability and the cost of 
drainage and soil-preparation are tlieieforc the 
main points which need consideration, tor the 
mere work of planting can usually be done 
cheaply by means oi notching, either by the 
ordinary slit, method or with the planting stick 
The choice of trees that can be grown is usually 
limited to the hardiest kinds of softwoods and 
conifers. Bn eh, Aspui, Alder, and Scots Bine 
under ordinal y conditions, although on the 
better classes of boggy and peaty land Black 
Boplais (lomuion and Canadian), White Willow, 
Weymouth Bine, tSpiuic, and SilverEu*sometimes 
do well. Any huge choice is seldom given, but 
wlieie they ait* likely to succeed the rapid-giow¬ 
ing Blatk Boplais aie tin most profitable, tlien 
White Willow' and Weymouth Bine—the lattei, 
howevei, only m sheltered situations Where 
the local conditions limit the chime to Bnvh, 
Scot'- Bine, Aldei, and Aspen, it is often doubt¬ 
ful if tlu* tinilsT ciops aie likely to glow well 
enough to be a good investment, and the ques¬ 
tion of piofit is then mainly dependent on (as it 
is always in all other taxes gieatJy affected by) 
the pioMinity oi distante of local markets foi 
pine as pit-wood and softwoods foi pulp-making, 
matches, An (loser planting than *J by' I ft 
(2722 pci acie) will seldom piove profitable, un¬ 
less there is a fan demand foi small early thin- 
; mugs, though Black Boplars or White Willow' 
j need not be set closer than (> by 0 ft (1210 pel 
| aci e). f j. n. J 

Bog Myrtle or Sweet Gale (Mynca Gale , 
nat oid Myricacea*) On bogs and mooi lands 
* one of ten conies aeioss a conspicuous shiubby 
| plant 2 to 3 ft. high, whose leaves when bruised 
emit a very strong and pleasing fragrance. This 
1 shrub is the Bog Myrtle, the badge of the 
, Campbells. The leaves of the plant are dotted 
all over with resin glands, and it is from this 
I lesin that thi* fragrance is exhaled. 

[a n m‘a.] 

j Bog Products. See Beat. 

Bog Rush (Sr/icemis nigricans ).—This plant 
belongs to the Sedge family (Cyperaccje). It is 
a common perennial tufted herb on bogs and wet 
moors. The leaves are stiff bristles, with sinning 
dark-brown sheaths. The stems art quite wiry, 
j and 10 to 12 in. high The spikelets aie eol- 
I Jeetecl into a head [a. n m‘a.] 

Bog Spavin is an enlarged condition of 
the hock, clue to distension of the capsule of the 
true hock joint, with an excess of synovial fluid 
It is characterized by a tense, fluctuating swell¬ 
ing, chiefly in front of the joint, occasionally 
extending around the sides, and in bad eases 
often conjoined with thorough pin. It is due to 
a chronic* synovitis, or inflammation of the syno¬ 
vial membrane lining the capsule of the hock 
joint, ancl seldom or never causes lameness It 
is seen most commonly m cart horses, particu¬ 
larly those of the Clydesdale breed, and espe- 
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cially in those whose hocks stand out rather 
far behind. It may be brought on by any 
severe, prolonged exertion ft is extremely 
unsightly, and for this reason often calls for 
treatment. 

We must be guided by the general appear¬ 
ance of the case as to the best line of treat¬ 
ment to adopt. In slight eases of recent origin, 
extended periods of cold-water irrigation, com¬ 
bined with subsequent applications of some cool¬ 
ing and astringent lotion, such as the familiar 
white lotion composed of (loulaid’s extiact 1 oz., 
sulphate of zinc (> dr., and water 1 pt, may be 
sufficient, or the first half of a linen bandage 
may be soaked in the lotion and applied aftei 
the cold water, with the idea of c\eiusing a 
beneficial piessiiie 

In cases of longer standing, mild counter nu¬ 
tation by painting with some preparation ot 
iodine may lie tiled ; to those that are obstinate 
in yielding to tire above* treatment, the contents 
may bo drawn off by an aspirator, and the cavity 
injected with a weak solution of iodine; but the 
veiy greatest <«iro and attention to strict anti 
sepsis must. Jm observed, as there is nothing 
easier when puncturing a svnovial cavity than 
to infect it, when the List state nuv veiy easily 
become a great deal worse than the fust Aftei 
withdrawing the contents m this manner it. is 
necessaiy to apply piessure m some form oi 
other to prevent it, from ieliding This may be 
done by the application of a spnng truss, very 
carefully regulated, or better still by a ‘charge’ 
applied around the whole joint As a last re¬ 
source, and if the blemish is not objected to, 
one may line fire and blister, but great care 
must be taken in filing the front, of a joint, 
and on no account must a line come immedi¬ 
ately in the bend [n h ] 

Bogs. —Peat bogs, *>i ‘mosses’ as tliev are 
sometimes called, are vegetable deposits, form¬ 
ing an important feature of the temperate and 
arctic regions of northern Europe and America. 
In Europe they occupy extensive tracts m the* 
British Isles, North -German plains, Denmark, 
Sweden, Holland, and some* of the rivci valleys 
of northern France; and they cover laige aieas 
of the northern United States, Canada, and 
Newfoundland. In Great, Britain the bogs are 
chiefly confined to the mountain districts, al¬ 
though Home important ones are found at a low- 
level, such as Solway Moss on the western bordei 
of England and Scotland, which is 7 miles in 
circumference, and Chat Moss in Lancashire, 
which has an area of 10 sq miles The principal 
mountain bogs are found in the western and 
north-western Highlands of Scotland, and m 
the Hebrides The bogs of Ireland are much 
more extensive than those of either Scotland or 
England, and cover about one-seventh of the 
entire surface of the country The* Bog of Allen, 
the largest m the Bntish Isles, has an ami of 
240 sq. miles, and extends, with some interrup¬ 
tions, right across the great Central Plain almost 
from Dublin to the Shannon 

There are two kinds of bogs common in the 
British Isles: the high-level, also called moun¬ 
tain or 4 black ’ bogs, and the low-level or ‘ red 3 
bogs. They are unlike m many respects,although 


both kinds have had a similar origin. The low- 
level bogs have usually on their surface a wet 
semi-fluid stratum, 5 or 6 ft. in thickness, repre¬ 
senting the half-decayed light-brown vegetable 
matter of recent growth, and resting on the 
more compact peat beneath. Their surface, from 
continual additions of new peat, is normally 
above the level of tile surrounding land. Tins 
sometimes, unhappily, leads to disaster, when 
from excessive springs and rainfall a bog bursts, 
and the mud-llovvs submerge the agricultural 
lands of the 1 neighhourhood. The depth of peat 
in a red bog is usually considerable, ranging 
from 20 to as much as 50 ft. Black bogs, on 
the contrary, aie rarely more than from (> to 
12 ft. deep, but have a fiinier suiface, due* to 
better drainage, and to the denudation of the 
I top lax cis 

| Peat is entueU destitute of him*, and is poor 
in the othei mineial constituents which most 
plants requne fen then nmmal growth. Owing 
to its sjrongy nature it- retains a veiy high pro¬ 
jection of water. These* jiecuharlties restrict 
tlx* vegetation on the surface of an unrec laimed 
bog to jHants of no agricultural value* Praeger 
(Tojjogiaj)hic*al Botany of Ireland, pp xu, xxxi) 
gives the* Hoi a of a topical ml bog lieai Eiank- 
ford. King’s County, as follow’s - Culluna /ul- 
qans (King), >S 'e/rpus caspitonus (Deers Hair 
Sedge), Erica Tut nth x (Bell Heather), Erio- 
pho/u/n rafjtnutum (Bog Cotton), Enophoru/n 
anifusti/ohu/u (another Bog Cotton), Narthcc/um 
oss/// a (jinn (Bog Asphodel), Drosera rotund/ft/ha 
(Sundew), and Uh //ncJ/ospora a/bn (a sedge). 
Owing to different conditions of drainage*, eleva¬ 
tion, and asjrec t, the flora of black bogs is not 
so constant in its cliaiactcr as that of the bogs 
of the plains The unchained high-level bog- 
lanels are dominated chiefly by Eriophortnn an- 
(just/folium , m association with Culluna ru((/ur 
Enophorum vaginatum , &c.; those lower clown 
the* mountain side are m possession of Sen pus 
uu'spUosus and its associates; xvlnle on the lowe*r 
well - cliaim'd mountain slopes Calluna is the 
dominant plant (see* Pethyhridge and Praeger, 
Proceedings of the* Boyal Irish Acadomv, vol. 
xxv, Ne*et. B, No (i, )>]>. 158-1 (19) 

The existing jieat bogs are comparatively 
recent additions to the earth’s crust. They 
arc of postglacial age*, but eviele nee of tile 
ocelli i ence of interglacial peat exists, as at 
Lauenlmrg, on tin* Elbe (Wahnschafle, Die 
Uisaehen del Obcrflacliengestaltung, &c., j)p. 
225, (>), and at Hailes Quarry, near Edinburgh 
' (Piof James Goikie, The* Great lee Age, Bid 
| ed, jij). 99, 100) 

The great bulk of the peat of northern lati¬ 
tudes is foimed almost entuely from the decay 
of the difleicnt species of Sjihagnum. These 
aie sjxmgy mosses enjiahle of holding a laige 
! quantity of xvatei ; they grow m dense tufts, 
and spread themselves rapidly over the ground. 
In audition, they possess the remarkable pro¬ 
perty of being able to send off luxuriant shoots 
from their upper extremities whilst the lower 
parts of the plants are in process of decay. A 
high rainfall and a low temperature are the 
climatic conditions which most favour their 
growth 
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The bogs of the plains have developed chiefly 
in the water-filled hollows of the boulder day, 
left on the recession of the great ice sheet which 
covered the country during the Glacial Epoch 
In very many cases lakes at first occupied these 
hollows, and freshwater molluscs, such as Lmi- 
luva, have left at the bottom a pure calcareous 
deposit, white and friable, often styled ‘ shell 
marl \ 

The formation of peat frequently began with 
the decay of reeds, sedges, and similar swamp 
plants, which grew on the bottom of these 
water basins, and, when the accumulation of 
vegetable matter reached the hui face level of , 
the watei, the development of the bog was eon- I 
tinned by the giowth and subsequent decay of 
the ►Sphagnum mosses and other peat-forming 
plants. At times (see Merrill, Kooks, Rock- 
weathering, and Soils, 190G, pp 302 7) the 
Sphagnum spreads in floating masses from the 
margins of the pool, and is weighed down from 
time to time to the bottom by the growth of 
heavier vegetation on the tangled mass The 
high-level bogs have been produced by similar 
agencies in mountain valleys, and in hollows on 
the mountain tops Those fiequently found on 
steep mountain slopes have probably originated 
in small hollows on the mountain side, and have 
then spread, .is from so many centres, over the 
whole surrounding surface. 

The Flochmoore of the North-German I Mains 
are of a charactei similar to the high- and low- 
level bogs of this country. The Finch moore oi 
(jrunlamhmoore of the Germans, on the other 
hand, are more akin to the fens of England; 
they have been foimed undei water, and fiom 
plants requiring a certain amount of lime for 
their growth. 

A section of a peat bog exhibits a well-defined 
stratification m which a legulai plant succession 
can be traced, affording a valuable clue to the 
climatic changes which have passed over noi- 
thern Em ope since the Glacial Epoch. Webei 
distinguished five diflerent strata in the Hoch- 
moore of north-west Germany. From tins suc¬ 
cession he concluded that, since the Great lee 
Age, two warm and dry, and two cold and damp 
periods have existed, one of the latter extend¬ 
ing to the present day. Fischer-Benzon, after 
very careful research on the Schleswig-Holstein 
bogs, describes several successive strata within 
f> le bog. He names the periods in which these 
strata have been added according to tin 1 occur¬ 
rence, vertically, of the predominating forest 
trees in the diflerent peat layers. He found 
that the Birch predominated in the forests of 
the lowest strata, and was succeeded in turn, 
towards the surface, by forests of Pine, Oak, 
and Beech respectively. A similar succession 
has been observed in Denmark, Norway, and 
Sweden. 

From an agricultural point of view, both 
black and red bogs are of vast importance, as 
they nearly all admit of reclamation, the basis 
of which is thorough drainage, liming, and the 
addition of clayey material or even sand (see 
next art.). In their unreclaimed condition they 
furnish the farmer with a cheap fuel, and pro¬ 
vide him with a valuable absorbent bedding 


for his farm animals. See Boos, Reclamation 
of. [t. ii.J 

Bogs, Reclamation of.— The British 
Tsles include a very considerable area of bog- 
land, much of which is favourably situated for 
reclamation, though the level of agricultuial 
prices during the past thirty years has been 
too low to justify the application of capital for 
the purpose of bringing further land under cul¬ 
tivation. In the first half of the 19th century, 
on the other hand, particulai ly in periods of 
high prices, large sums were laid out in enter¬ 
prises of this kind. The absence of any pros¬ 
pect of a satisfactory return has led to the sub¬ 
ject being dropped m this country, but on the 
Continent the question of utilizing those unpro¬ 
ductive stietches of country lias received much 
attention. Societies for the purpose oi encour¬ 
aging the development of peat lands exist m 
Germany, \ustria, Dcnmaik, Holland, and 
Sweden, while there aie a number of State 
expci unentai stations and moor farms devoted 
to the same object On the whole the losult 
shows that there are many ways m which bog- 
land may be successfully utilized, and partiui- 
laily that with the aid of artificial manuies it 
is possible to leclaim it at much less cost than 
w r as foimeilv the case 

Drainage —Generally speaking, the first stej» 
is to change the unfavourable physical condition 
of the soil so as to enable cultivated plants to 
exist This can only be effected by drainage, 
which admits ail, and allows the decomposition 
of the peat 

The method adopted in many of the older 
reclamations m England and 1 1 eland was to 
construct open parallel drains at a distance of 
say 70 yds. apart, 4 ft. wide at the top, 4 ft 
deep, and 1-1 in. wide at the bottom. At right 
angles to these and discharging into them, 
smaller covered drains were laid at an average 
distance of 1(1 ft These drains would be about 
18 in wide at the top and 0 m at the bottom. 
They had a total depth of 3 ft., being 22 in. to 
the shouldeis or ledges (which w r eie 3 in. wide) 
and 14 in from the shoulders to the bottom. 
The drains weie covered with a top spit, which 
was placed grass side* downwards on the shoul¬ 
ders, and the peat which had been dug out was 
thrown over them. The distances at winch the 
drains weie placed and the slope of the sides 
would, of course, vary according to circum¬ 
stances 

Anotliei method which has been adopted on 
very wet bogs in Ireland is that of wedge drain¬ 
ing, which is employed in older to prevent the 
cuttings from filling in. The plan is to dig 
open juts along the line of the drain 18 ft long, 
12 ft. deep, and 12 ft. wide, gradually sloping 
to about 3 ft. wide at the bottom. Unbroken 
spaces of 3 or 4 ft. were left between the pits, 
and as the latter were completed the inter¬ 
vening spaces were tunnelled thiough, thus 
providing a passage for the water, while the 
bridge or unbroken space above acted as a 
wedge and prevented the dram being filled up 
by lateral pressure. 

Apart from open drains, pipes ean be used, 
but they are apt to prove unsatisfactory, as 



172 


Bogs 


they are very liable to be shifted from their 
original position by the subsidence of the bog 
Generally their employment can only be recom¬ 
mended where they can be laid on or m the 
subsoil. A plan which has been found satis¬ 
factory on the Continent consists m making 
open drains first and then putting in pipes 
when the land has settled. The drains aie 
made about 2 ft wide and rather over 2i ft 
deep, about On ft apart; the following year 
they me deepened to 1 ft and the pipes laid 
and covered If the bottom is still soft they 
may be supported by laths to keep them in 
position. 

Hush drainage may also he practised, the 
trenches being filled in with some open ma¬ 
terial, such as thorns, faggots, and biushvvood, 
and the soil piessed down upon it An im- 
pioveinent on this, wdiich has been suicessful 
in Austna, consists in plating two m three 
boards at the bottom of the tiench, with siip- 
poi ts between, so as to allow of through drain¬ 
age This can only be adopted in places whore 
rough boards and waste wood horn sawmills 
can be obtained < hcaply. Another svstem, 
which would bo suitable where the under¬ 
growth of woods is available, or wlicit 1 the 
bog of peat lias some wood growing on it, is 
described in theZeitschiifl fur JVIooi knit nr, 15 K )f» 
In the first place a dittli is dug about 21 ft 
wide at the top, 1 ft wide at the bottom, and 
about 4li ft deep, the matetial being plated on 
both sides A strong rail <u pole is laid at 
the bottom, and two -tout faggots about 2^ ft 
long placed crosswise »>vei it, then ends resting 
against the sale of the ditch The polo beneath 
prevents them fiom sinking into the gimmtl 
On these ciosspieces, which leave a fairlv wide 
opening, three <u four stout poles of abler or fir- 
are laid, which support the weight of the cover¬ 
ing of eaith and prevent the diam fiom falling 
in The space between the poles mav be filled 
in with blanches, loppings, <kc, and a wooden 
pipe hollowed out of a stout pole may he also 
inserted as an additional senility This system 
of drainage is lecommemled l>y Di Rers< h, tin* 
Directoi of the Admont Mooi Expeliment 
Station m Austna, and is, in his opinion, to 
be preferred to any otliei wheievei the neees 
sary rnateiial is easily available Stoppage of 
the drain is not likely to oecui, and the woik 
is so simple that, given a sufficient fall,- -3 pel 
I(X>0 at least—it can he earned out bv intelli¬ 
gent workmen without technical help, and is 
eventually cheaper than open drains Cioss 
drains may be made in the same wav 

Drainage by this oi any similai method is 
genei{illy moie satisfactory than bv open drains, 
as the latter involve a matenal loss of surface 
and «ilways make cultivation more difficult 
With open drams, moreovei, the land is affected 
by frost, not only from above, but also from the 
sides of the drains, so that drainage does not , 
begin until the ground has thoroughly thawed 
Covered drains, on the other hand, continue to 
woik in winter, especially when the ground is 
covered with snow The pole drainage men¬ 
tioned above has been known to act during 
a continuous hard frost, when the ground was a 


yard deep in snow. The advantage of this is 
that the ground dries quicker and can be cul¬ 
tivated cailier in the spring. 

The degree of drainage to be given to bog- 
land is of great importance, ana care should 
1 be taken that it is not overdrained. It is 
1 easier to remedy underdraining than overdraw¬ 
ing The mam point is the local rainfall and 
its distiibution during the year (see Drain¬ 
age) 

Cultivation after Drainage — The first 
step, which may he done at the same time as 
the draining, is to grub and clear the surface 
of stones, bushes, &c Then, if the tuif is not 
too matted and uneven, it should be ploughed. 

I Any stiongly made plough will answer, but the 
non must be kept shaip If the ground is soft 
tli<* horses may he shod with wide ‘pattens’, 
to which they soon become accustomed if, 
howevei, the suiface is too rough and broken, 
oi full of loots and stones, for a plough, the 
1 fn^t cultivation must be done by the spade A 
1 good woikman can dig fiom 4 to r> sq. pci dies 
q in deep in a day It is veiy useful to tire 
the smface in dry weather so as to burn off the 
lough growth The next step is to break up 
the soil to a suitable tilth by woiking it well 
1 with a eultivatoi or disk-liai row, and then 
thoroughly to level the surface 

Wheie mai 1 or calcareous gravel or sand could 
be obtained in the neighbouihood, the usual 
method of leelamation lias been to spread this 
on the surface aftei the preliminary cultivation 
This was the sy'stem pursued in all the laige 
leclamations made in the hist, half of the last 
(cntiuy, and it lias been practised very largely 
on the Continent, paituulaily in Gcimany, 
where a subsoil of sand frequently oecuis It 
is, however, a system which can only T be suc¬ 
cessfully earned out where the marl or sand 
can he obtained easily and wheie the cost of 
laboni is not prohibitive. The amount of sand 
icquiied to piovide a layer of 2 or It iu ovei 
an am* is veiy laige, and makes it, a senous 
mulei taking On this account, the method 
of (Inert cultivation, without, any dressing, 
is lccouimciided as being much less expen¬ 
sive 

A not hoi means of piepaiing the ground for 
cultivation is by burning. The land should be 
ploughed lightly, strips about 4 ft. wide being 
left at mtei vals. The funow slices arc then 
cut acioss m lengths about, It ft. each, and when 
sufficiently diy, slowly binned m heaps on the 
intervening spaces These should be pared from 
day to day, and the panngs placed on the heap 
to keep the lire from hi caking out. Modern 
nu thou tics, however, icgard this method as 
wasteful and unsatisfactory. 

Manuring —Peatland may in general be re¬ 
garded as land poor in fertilizing constituents 
combined with unfavourable conditions. It is 
by no means universally true that peat is chemi¬ 
cally pool Di. Rersch of the Admont Experi¬ 
ment Station (Zeitschrift fur Moorkultur, vol. 
n, part 3, 190G) gives the following paitieulars 
showing the variation m eight samples of peat 
from different districts, compared with the four 
typical soils — 
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Character of Soil. 

Per Cent. 

Nitrogen 

Potash 

Phosphoric 

And 

Lime 

Light loamy sand 

0 048 

0 035 

0*02l> 

0 030 

,, loam 

o r»i 

o no 

0*125 

0 5.50 

Heavy loam 

o 325 

o ti(r> 

0 17S 

d 028 

Calcaieous sandy loam 

0 172 

o add 

0 180 

10 048 

Samples of .soil font /om moot land ( Finch mooi ) 





Fiom I jii haulier Moor 

2 1 r » 

0 14 

0*22 

d*(Jd 

,, (ialuna 

:c:n 

0 10 

0*80 

0*80 

,, (ialicia 

l oo 

0 OS 

0 17 

0 80 

,, N in them Tyiol 

2 Mil 

0 15 

0 d,’ 

5 23 

Sompits of soil fiom upland noun (Hothnuon) 


1 



From Leopold's Mooi, near Sal/.hmg 

1 Hi 

1 0 12 

0 os 

0 .50 

,, Ibm Mom, near Nal/.burg 

0 (id 

o I; 

0 02 

0 .7 

,, Fi eiiiidsheun, Tyiol (a mixed moor) 

1 is 

: o l»i. 

0 OS 

1 01 

j ,, (iutenhi uiiti, m Low it Austna 

1 1 i2 

| 

1 0 20 

0 20 

0 50 


The* percentage composition of the dry matter in 
pe.it soils does not, how e\ or , .ifhu <1 .1 sat lsfartor \ 
imlH*ation of tlu* available plant, food owing to 


v.motions m density, and for pinposes of com 
panson ilit* <|ii;mtitv of rheumal constituents* 
pi rsent in 1 «ici e of soil 8 inches deeji is also gr'en 


Quantity (ontamed in 1 am* of Suifaee S m deep, in pounds 


Cluuaetei of Soil 


Light loamy sand 
,, loam 
Heavy loam 
('ahaicons sandy loam 

Stnnp/t s of soil twin loir moot fund (Flat hnnon) 

Fiom Laihaeher Moor 
,, (Jaliciii 
,, (talma, 

,, Moi tin in Tyrol 

,S of sot/ font upland moot (/lot hinton) 

loom Leopold's Moor, near Salzbuig 
,, linn Mooi, near ttal/lmig 
,, Fieundsheiln, Tyiol (a mixed mooi) 

,, (intenbiuim, in Lower Austna 


Nltlugi n 

Potash 

PilOSpilOl H 

At id 

I HIM* 

1,207 

021 

708 

1,020 

3,OSO 

11,010 

3,300 

11,520 

8,580 

17,550 

4,000 

80,502 

1,510 

8,701 

4,752 

270,072 

0,770 

030 

1,000 

10,100 

13,01 1 

302 

1,170 

38,707 

0,101 

380 

2,208 

1,150 

13,258 

088 

1,007 

23,004 

2,200 

188 

120 

785 

1,400 

303 

47 

1,320 

4,120 

000 

280 

3,037 

2,230 

203 

203 

1,202 


I 


! 


) 

j 


It will Ik* seen tli.it lowland bog possesses a 
fill gieater store of chemical constituents than 
hill peat. It is deficient in potash, but noli in 
liitiogen, while the supply of plmsphoiic acid 
is somewdiat low A fair amount of lime is 
fieipiently present, and the practice of Inning, 
w inch was formei ly common both m England 
and abroad, lias been partially abandoned as 
the result of mimeious experiments at the (Ger¬ 
man Stations foi Moor Cultivation, and has 


been replaced, especially in the first ycaTs cul¬ 
tivation, by heavy manuring witli basic slag or 
raw phosphates. 

In view of the vanation in the chemical con¬ 
stituents of different kinds of bogland no definite 
figuies as to the amount of manuie can be given, 
but Di JJeisch furnishes the following general 
statement as an indication of the amounts which 
have been found useful. It will be seen that 
the manuring in the first year is very heavy. 



Lowland Hog 


I pi and Log 



1st \ eiu 

2nd Veal 

1st Vein 

2nd Yeai 

aid Year 


Pounds pel at i e j 

Phosphoric acid 

Potash 

Nitrogen 

00 135 

111) 180 

55-00 

70-110 

180 270 
180-270 
45-08 

00 180 

IK) 180 

27 15 

45 55 
00-180 

27 45 
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Equivalent Quantities of the above ingredients in Common Manures. Owts. per acre. 


Bailie slag (17 per cent jdios-) 1 4 7-7 

pliono acirl) j | 1 

2 *9-4 *7 

9 4-14 1 

4 *7-9 *4 

' 2 *4-2 *9 

Kaimt (12$ per cent potash) j 7*9 12*!) 

5-7!) 

12*!) 19*3 

0*4-12*9 

0*4-12*9 

Nitiate of soda (15 per cent | j 
mti ogen) / ' 

' 

2 (J 3*9 

1 0-2 0 

1 0-2*0 


Generally it may be said that wlieie nitrogen 
is requned, farmyard manure is probably the 
best fertilizer. It has also the advantage that 
it is rich in bacteria, in whidi bogland is usually 
veiy pool, an,d for this reason the inoculation of 
bogland with nitiogen may also be tiled .Basic 
slag may be applied eithei in autumn or spnng, 
and also superphosphate to lowland bog where 
easily available phosphonc acid is leqmied, but. 
supel phosphate has not always been found suit¬ 
able for hill peat, raw phosphates being gene¬ 
rally bettei. With regaid to potash, eithei 
kamit or 40-per-cent potash salts may be 
used Mumuc should geneiallv be a])pbed in 
the spnng, but kamit and basic slug may be 
put "ii m the lutunin 

Kihst Props The fiist cro)» which tin* newly 
reclaimed bog is to cany deseivcs taieful <on- 
sideiation, as it niatciially alloc ts tin* decom¬ 
position of the soil and tlie- giowth of weeds, 
moss, &c The choice, iiowevei, is n.itmallv 
limited by local circumstances and by tin* 
chaiactei of soil. If the turf is well decom- 
posod, potatoes, loots, oj even bai ley cu oats, 
may be suitable, but potatoes should geneiallv 
be prefer led These give* a veiy satisfactoiv 
y ic»Id the first yeai ; they assist m bieakmg up 
the peat, and they have the advantage of being 
planted somewhat late. 

Tlie following description of the method piac- 
tised on the lUvaiian nioois gives a good idea 
of the system adopted in cases vvheie bogland is 
iccl.umed simply by c ultivation and manuiing 
Botatoes ate mvaiiably selected! as the* first eioji, 
manure being applied at the late of 180 to 270 
lb. phosphonc acid, 180 to 270 lb potash, and 
08 to 00 lb nitrogen. The superphosphate 
and potash is spiead broadcast before plant¬ 
ing, the inflate of soda being applied about 
thiee weeks after planting Potatoes aie again 
planted the second ycar, and ieceive about. 110 
lb. phosphoric acid, 110 lb potash, and about 
40 lb nitrogen. They may yield as much as 
10 to If) tons pci acie, but after the second yem 
the yield diminishes, so that m the thud yeai 
winter rye is chosen. The same amount of 
potash and nitiogen is applied as m the second 
year, licit only f»f> lb. phosphoric and In the 
fourth year oats are grown, or fodder crops 
such as peas and \etches Many garden vege¬ 
tables also give good letui ns if heavily manured 
The land may be laid down to grass and clovoi, 
which does yery well for tw*o or three years. 
After that it tends in some cases to dcterioiate, 
and has to be ploughed up and the land again 
cropped. The success of bogland for permanent 
pasture is very variable. In some cases suit¬ 
able manuring with basic slag and kaimt will 
so improve the natural flora that cultivation is 
unnecessary. Generally, however, it requires 


cultivation before laying down the grass, and 
annual manuring in order to maintain a heavy 
yield. The results of a laige number of experi¬ 
ments conducted in Germany show that a much 
heavier yield of hay is obtained by breaking up 
the giound and resowing with a good grass lnix- 
tuie, than by nieiely hui rowing and manuring 
As fiost is apt to be injurious, it is a useful 
measure* to i oil the grass after cutting befoie 
the fiost c omes, and again m the spring m order 
to consolidate the soil 

.An example of the suitability of potatoes as 
a ciop on bogland is given m the Irish Kalinins’ 
Gazette, when* some very dam]) bog was roughly 
chained and dressed at the late of 15 tons of 
fannyaid manure per Irish acie, together with 
8 (wt of a mixtuie composed of 1 pait sulphate 
of ammonia, 1 part miniate of potash, and 4 
pouts superphosphate The crop was sprayed 
tlnee times, and a yield of between 7 and 8 
tons pci statute acie was obtained 

In addition to potatoes, cai rots, giain, loots, 
foddei eiops, and vegetables, then* aie a few 
utilel eiops which have been occasionally’culti¬ 
vated, mi< h as maize, vines, and hops A note 
in legat'd to the last etop may be of mtciest, 
os its cultivation on peatlum] lias been con¬ 
templated in England Accoidmg to an aiticle 
in Zeitschnft fm JVlooikultur (vol iv, No. I, 
1 iMMi), hops have been cultivated since 1900 with 
consideiable success in Austiia neai Salzburg, 
when* some 125 nc aie now planted Basic 
slag is applied at the rate of about 10 owt pet 
acie, with 3 c wt of 40-pci-cent potash salts, 
and 5 tons of farmyaid manuie In the spring 
o handful of nitrate of soda is given to each 
plant New plantations receive double these 
amounts foi the first year The question of the 
most suitable manuie is, howevei, a mattei for 
expei uncut The plantations made in 1901 
yielded 8 cvvt pel acie in 1903, 13 ewt. m 1904, 
and 13$ cwt in 1905, while those planted in 
1903, which vveie not so thickly set, yielded 
about <U cvvt in 1901 and 1905 The quality’ 
was satisfactory, and it. is stated that the yields 
compare favouiably with those obtained else¬ 
where in Austria 

Conclusion. —On the whole it may be said 
that bogland in almost all cases admits of satis¬ 
factory leclamation, but on account of the very 
gieat variation m physical conditions, situation, 
chemical composition, &c., methods which may 
be suitable m one case are not necessarily’ suit¬ 
able in anothei. Judging fiom the experience 
obtained abioad, it seems not improbable that 
there are laige areas which would admit of satis¬ 
factory improvement at a reasonable outlay; but 
one difficulty which is likely to arise in this 
country' is the absence of any scientific advice 
based on practical experience, such as is obtain- 
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able in most of the countries in Europe, where 
the question of utilizing the various types of 
bog has been systematically studied for many 
years past. 

Very little indication can be given of the cost 
involved, but where drainage is on a simple 
scale it should not be very heavy. The Pi us- 
sian Forest Administration have reclaimed some 
IT),000 acres at an outlay of £,'90,000. Wheie 
the surface has been covered with sand or marl 
the aveiage cost has been =£‘10, Ida per acre, but 
where this has not been done the oust has only 
been £4, 0*. per acie. The average letuin on 
the outlay during the thiee years 1004-0 is 
stated to have been at the iate of 0 pei tent 
m the first case, and tieailv ^0 per emit in the 
second The utilization of peat for fuel and 
for other industiial pm poses is dealt with undei 
the heading of Peat [k j t J 

Boiled Food. See Foods, Pkefakatjon of 
Boiled Milk. See Milk 
Boilers.- The appaiatus used foi genei.it 
mg steam consists of thiee main parts the fui- 
mice, the boilci, and the ihiimiev The iuimice 


is the part in which the heat is generated, by 
the combustion, usually, of coal or coke upon 
a fire-grate. The boiler is the closed vessel in 
which water is converted into steam by the 
application of heat. The chimney is the part 
through which the products of combustion pass 
from the boiler to the atmosphere. 

Hkatino Surface —The neat is supplied to 
the boiler partly by radiation from the hot fuel 
in the furnace and partly by the furnace gases, 
which impinge on petitions of tin* suitace of the 
boiler as they pass fiom the furnace to the 
chimney, the petitions of the* boiler surface 
vvhu h are thus acted upon on one side by radiant 
heat or the licit furnace gases and have water 
on the otheT side, constitute what is termed the 
•heating suifaie* <»f the boilei. The so-called 
‘power' of a boilei, oi the iate at which it will 
produre steam, depends chiefly upon (1) theaiea 
of the fire-giafe, and (ll) the area of the heat¬ 
ing sm face* 

Tin first deteimines the amount of fuel tin* 
boilei will consume, and the second detei mines 
the amount of heat which the boilei can absoi b. 



If the heating smfaee be too small, then* will 
be a Joss of fuel economy consequent, upon tlie 
unneeessai ily high temperat.uie with which the 
products of combustion puss to the chimney , 
on the othei hand, if it. be too laige, tin* draught. 
—which depends chiefly upon the difference of 
temperatme of the furnace* gases in the chimney 
and the outside air—will be insufficient foi the 
pioper combustion of the fuel In practice, 
vai ions dev ires are resorted to in order to obtain 
the lequisite amount of heating smfaee; outside 
flues, internal tire-tubes, and water-tubes being 
used foi tins purpose 

Form and Materials — In the eailv days of 
boiler construction, the boilers, which were ex¬ 
ternally liied, were often made of roppei ; and 
as the steam pressures used were but slightly 
greater than that of the atmosphere, but little 
regard was paid to the form of vessel best suited 
to withstand internal fluid pressures Modern 
boilers, howevci (with the exception of water- 
tube boilers, which are always externally fired), 
are almost always internally tired; and as the 
steam pressures now used are very considerable 
—often exceeding HCX) lb per sq. in—due re¬ 
gard must be paid not only to the suitability of 


their foi in to bear such piessures, but to the 
matenals of which they aie constructed as well 
The stiongest. form of vessel for withstanding 
fluid pleasures is the spline, but this form is 
never used for boileis on account, of the tost, 
the dilhculties of constnution and setting, ami 
foi mail}, other pinetnal reasons. IS 1 ext to the 
spline the eylindi ual form is the strongest, and 
as this is also the most economical and simplest 
to eoiisti net, it. is universally adopted foi modern 
boilers Theic aie many varieties of boilers, 
howevei, ansuig chiefly from such plattical 
considerations as—adaptability for a particular 
pmpose, tost of construction and of upkeep, 
fuel e< onomy, lapubty of getting up steam, die ; 
but all of these mav be roughly divided into 
Shell Hollers and Water-tube Boiler’s. 

Shell Boilers - A shell boiler is a large 
closed vessel containing water and a storm space 
oi reservoir; it also usually contains one or 
more furnace tubes or internal flues, when it is 
called a flue boiler; and, in addition, it may con¬ 
tain a number of small tubes, called fire-tubes, 
through which the furnace gases pass to the 
chimney, when it is called a niuititubuiar or 
fire-tube boiler. A water-tube boiler, on the 
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other hand, is externally fired, and consists, 
chiefly, of a large number of comparatively small 
tubes, in which the steam is generated, and 
through which the water circulates. The two 
forms of stationary shell boilers principally used 
are the Cornish boiler and the Lancashire boiler. 

The Cornish boiler (figs. 1 and 2) was adopted 



by Trevithick, the Cornish engmeei, m 1801, 
and is still used, purtieulaily foi heating pui- 
poses, and for small installations wheie conside¬ 
rations of fiist cost aie of pi unary importance. 
It consists of a hoiizont.il cylindncal shell with 
flat ends and a single internal fui mice tube, of 
about half the diametei of the* shell, extending 
from the front to the back end of the boilei. 


The Lancashire boiler (fig. 3) was introduced 
by Fairbairn and Hetherington in 1844. It is 
similar in form to the Cornish type, but larger, 
and has two internal furnace tuoes instead of 
only one. The br ickwork setting is also similar 
to that of a Cornish boiler, so that the following 
description will apply to both. 

The shell is built up of belts or hoops of steel 
date, 3 ft. to 4 ft. in width ; the hoops over- 
apping at the edges, as shown m fig. 1, and the 
joints made secure by riveting. The furnace 
tubes arc also built up in sections, and these, 
which consist of short tubes flanged outwards 
at the edges, aie connected by riveting the 
flanges of adjacent tubes together, with a caulk¬ 
ing ring interposed between them. To increase 
the heating suiface of the boilei and—what is 
moie important—promote the circulation of the 
water within it, Calloway tubes are sometimes 
used These aie corneal tubes running trans¬ 
versely across the furnace tubes at intervals 
along then length, as shown in figs. 1 and 2. 
Each furnace tube, foi a distance <4* from (5 ft. 
to 7 ft. from the flout end, is divided into two 
parts by a sloping fire-grate —the furnace being 
above the grate and the ash-pan below which 
terminates in the firebnck budge n. Enclosed 
between the boiler and its brickwork setting 
(except at the hack) are tlnee flues, one at the 
bottom and two at the sides, which are lined 
with fireclay covers The boiler rests upon fire- 
bin k blocks, as shown m lig. 2, which support 
the shell well above the bottom of the side flues, 
so as to prevent outside corrosion taking place 
should any water find its way inside these fines. 



Kitf .1 —Laiicusliiie Boilei 


The pi'oducts of combustion pass along from 
the furnace, over the bridge n (fig. 1), to the end 
of the furnace tube; they then return by the 
bottom flue to the front end of the boiler, and 
then back along the side flues to some little 
distance beyond the back end of the boiler, 
where the two streams unite and pass along to 
the chimney. 

Cornish boilers are made in various sizes, but 
the most usual size is about 5 ft. 6 in. in dia¬ 


meter and 20 ft. in length, and a boiler of this 
size will generate about 2000 lb. of steam per 
hour, or sufficient for an engine of about 100 
indicated horse power. Lancashire boilers, how¬ 
ever, are commonly 7 ft. 6 in. in diameter and 
30 ft in length, and capable of generating 6000 
lb of steam per hour, or sufficient for an engine 
of 300 horse power. 

The Lancashire boiler is less smoky and more 
economical of fuel than the Cornish type, and 
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these advantages are due to the former having with the much hotter gases from the other fur- 
two separate furnaces, which permit of alternate naee. A modification of the Lancashire boiler 
firing; so that the mixture of smoke and un- is shown in fig. 4, which represents a Galloway 
burnt gases from the newly fired furnace is to boiler. The two furnace tubes of this boiler 
a large extent consumed in the Hues on mingling unite, bevond the bridge, into one having a flat 



Fig 4 —Galloway Boiler 


section, which thus allows of a greater number 
of Galloway tubes being used, with a consequent 
increase in the heating surface. 

Vertical Boi lkrs —T» huge boileis the axis 
of the cylindrical shell is usually horizontal, but 
in small boilers, where fuel economy is not a 
matter of supieme importance, it is more often 



vertical. TTnlike the Cornish and Lancashire 
types, vertical boilers do not require a brick¬ 
work setting; and they have the further ad¬ 
vantage of occupying comparatively little floor- 
space. The comparatively small surface of water 
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from which the steam is generated, however, is 
a disadvantage, as it incicases the nsk of pinn¬ 
ing, that is to say, of the boil>*r passing water 
along with the steam Tlieie ate various forms 
of veitical boileis, all of which, however, have 
an external cylindrical shell with an internal 
fiie-box, of which the grate forms the flooi. The 
type of vertical boilci selected for illustration 
is the ‘Cochran' boiler, of which a section is 
shown m fig f> In this figure it will be seen 
that tin: fiie-box communicates, through a short 
neck on the left, with the combustion chamber, 
which is lined with firebrick The furnace 
gases first pass into the combustion chamber, 
where, aided by the high temperature of the lire- 
bnck lining, the combustion is rendered more 
or less complete , they then pass through a num¬ 
ber of tubes to the smoko-box on the light, and 
then up the funnel. The tubes, of course, are 
completely sun minded by water, the surface of 
which should not be less than about 3 in. above 
the crown of the combustion chamber. 

Locomotive Boilers — A locomotive boiler 
of the stationary type is shown m fig 6. The 
fire-box, which is of copper and almost rect¬ 
angular in form, is connected to a horizontal, 
cylindrical steel shell, called the barrel, which 
contains a laige number of fire-tubes, and which 
terminates at the front end in the smoke-box. 
The fire-box is enclosed by an outer shell of 
steel, forming an extended part of the barrel, 
and to this the flat sides of the fire-box are tied 
by copper stay-bolts screwed into the plates and 
riveted over. The crown of the fire - box is 
stiffened by having a number of girder stays 
bolted to it on the top. The tubes through 
which the furnace gases pass to the snroke-box 
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are usually of brass, 2| in. in internal diameter, Marine Boiler. —The ordinary marine or 
and are important, as they form a large part of ‘Scotch’ type of boiler consists of a horizontal 
the total heating surface of the boiler. To re- cylindrical shell of steel with flat ends, contain- 
duce as far as possible loss of heat by radiation, ing, within, from two to four corrugated furnace 
the barrel of the boiler is usually covered with tubes, internal combustion chambers, and a num- 
ni I irate cotton, or felt, over which a layer of wood ber of return fire-tubes. A small boiler of this 
is placed, and then an outer covering of sheet iron, type is shown in fig. 7. The furnace gases 



End Section Longitudinal Section 


Fig (> Lotoniotive Hoiloi, statioiMiy 


pass over the fire bridge into the combustion boiler, with nuts and washers at the ends. The 
chamber, and then return through the, tubes return tubes, like, the tubes of the locomotive 
above the furnaces to the uptake. The sides boiler, are of importance, as they fmni by far 
and back of the combustion chamber are tied the greater part of the total beating surface of 
to the cylindiical shell and the back plate of the boiler. l>y the use of tubes in this way, the 
the boiler lespeetively by screwed stays, and necessary amount of heating sui face can always 



be obtained without resorting to ex¬ 
ternal flues. For this reason multi- 
tubulai boilers do not require biick- 
woik settings, and consequently take 
up less flooispace than culinary flue 
boilois of the same capacity. 

Water-tube Boilers —An ex¬ 
ample of this type of boiler is illus¬ 
trated in fig 8, whi(h represents the 
well-known ‘Babcotk and Wilcox’ 
boilei. The inclined tubes are puned 
at the ends to ‘headers’or connecting 
boxes, which arc also connected by 
tubes to a horizontal drum overhead. 
Tilt 1 tubes are enclosed within a brick¬ 
work setting, and the space between 
the tidies is divided into thiee sections 
by ‘baffles’, m such a way that the 
furnace gases pass upwards between 
the tubes in the first section, tlien 
downwards in the second section, and 
then upwards again between the tubes 
in the third section, and away to the 
chimney. Water enters each of the 
inclined tubes at the back end of tlio 
boiler and flows along in a continuous 
stream to the front end; becoming 
partly converted into steam as it 
flows. ‘llu mixture of water and 


steam then rises into the steam drum, 
the crown is stiffened by means of bridge stays, where the steam separates from the water and 
About one-fourth of the return tubes au* screwed collects m the steam space forming the upper 
into the front and back tube plates and provided half of the drum. 

with thin nuts on the outside to serve as stays. Water-tube boilers, as compared with shell 
The upper parts of the flat ends of tin* boiler boilers capable of producing steam at the same 
are tied together by a number of direct stays, rate, have the following advantages: (1) They 
which extend from the front to the back of the are lighter; (2) they contain far less water and 
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steam; (3) the time required to get up steam readily transported to and erected in con lined 
is less; and (4) consisting as they do of a mini- situations, such as basements of buildings, 
ber of comparatively small elements, they can be [h. b.] 



Pig 8 —Babcock and Wilcox Boiler, fitted with Superheater (integral with Boiler), lor stationary pui poses 


Bokhara Clover, a leguminous plant be¬ 
longing to the genus Melilotus. See Mklilot. 

Boll. -This is an old measure which, al¬ 
though still in more or less general use, is not 
a legal one. It is seldom heard of south of the 
Humber, but from there to the north of Scot¬ 
land it is still in general use, not only for grain 
but for other articles. Its capacity varies from 
district to district, and in scarcely two counties 
does it represent the same volume, while in 
Lanarkshire there are two different measures 
known as bolls. Not only does the capacity of 
the boll vary from distuct to district, but it 
changes according to the substance which is 
being measured. As a rule, with grains which 
arc still within their husks, such as oats, barley, 
or here, the boll is from 50 to 100 per cent 
greater than where the grains are naked, such 
as in wheat, beans, or peas. This, however, is 
not always the case, as in Ayrshire the boll 
of wheat, beans, and peas, which are naked, is 
4 bus., while with oats and barley, which have 
an outside husk, it is 8 bus., but of perennial 
rye grass seed, which has also an outside husk, 
the boll is only 4 bus. 

For wheat in the north-eastern counties of 
England the boll is 2 bus., while on the opposite 
side at Carlisle it is 3 bus., and at Berwick it is 
6 bus. Over nearly the whole of Scotland the 


boll of wheat is 4 bus., and the same applies to 
the Tsle of Man. In most districts the same 
number of bushels which constitute a boll in 
wheat also apply to beans and peas, and in 
some cases also to rye. 

Jn the north of England the boll of oats or 
bailey is generally 6 bus., but at Hexham it is 
only 5 bus., while at Alnwick on the east it is 
0, and at Wigton on the west it is 12 bus. 
Throughout Ayrshire the boll of oats is 8 bus, 
but generally throughout the remainder of Scot¬ 
land it is 0 bus. Oatmeal and also barley meal 
used to be sold by the boll, but in this case, 
while the old word ‘boll 7 has been retained, the 
amount does not vary so much as in the case 
of the grains, and instead of being measured, as 
they are, it is weighed. In the majority of cases 
the boll of oatmeal or bailey meal is about what 
would be produced from a boll of oats or barley 
grown in that district. Thus in Ayrshire a long 
oat called Tam Findlay is most generally grown, 
the acknowledged standard weight per bushel 
for which is 35 lb., and in many districts, par¬ 
ticularly in late seasons, this weight is not 
reached. A boll of 8 bus. of such oats will 
usually give about 140 lb. of meal, or 50 per 
cent of the weight of the oats. In other dis¬ 
tricts over the midland counties of Scotland, 
where different varieties of oats are grown, the 
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weight per bushel is about 44 lb., and 6 bus 
of such oats produce about the same weight of 
meal as are obtained from 8 bus. of 3f> lb. m 
Ayrshire. Over a great part of Scotland, theie- 
fore, the boll of oatmeal may lie considered as 
140 lb. This weight seems to have been the 
original standaid of the measure, and the boll 
of oats, barley, or licit* appears to have been 
varied in propoition to the quantity of these 
whnh was necessary to produce 140 lb. of meal 
Potatoes arc still occasionally bought and 
sold by the boll, which, as in the ease of giain, 
vanes with the disliut In the Lotluans the 
boll of potatoes is 1 cwt, but in some distints 
it is cwt, while in the Wigton district of Cum 
bei laud it is 8 cwt 


Lime is still 
which like the 


occasionally sold by 
other ai tides vanes 


the boll, 
at i oi ding ' 


to its condition and the distiu t m whuli the i 


transaction takes place Hoi lime shells tin* 



], Wooil-Bce (Hornhit s htcnrvm) 2, .*?, Holes Mil b\ bees 
in lias* *> ot (low cis 4, Humble Hoc (1 tout Ota ten taint,) 
cvtiading mitai tin (High one ol the lioles 


mcasuic most generally allowed to the boll is 
4 bus, but when* slaked lime is letened to, 
double this quantity, <u 8 bus, is mmnmnly 
allowed Tiiis vanation m the measiiiernent 
of a boll of bine and him* shells seems to be 
based on the j>aine idea as that of the boll of j 
oats and oatmeal, vi/ that the boll toiitamed 
an equivalent of e.it h |.i s | 

Bolting Food-— The animal that swallows 
Ins food unmasticated, or in such haste as to pass 
it down without propel msalivation, is said to 
bolt it It is a vei \ olqei ttonable lialut, and 
may arise fiom a v;u telv of imuscs, .is gieedmess, ; 
dental impelfeetums, mjunes to tin* tongue, or 
in veiy old horses to loss of powei in the masti- ■ 
catory muscles Hattie suflei mg fiom wooden 
tongue (see Actinomycosis) ai e tempted to svval- [ 
low then* food as quickly as possible dining 
the eai ly stage of the malady, while Intel on 
then inability to roll the nioisel imbues what 
is know'll as ‘quidding’ oi dropping of paitlv j 
masticated meals The <ausc should be sought 
ami lomoved When bolting is simply dm* to 
a greedy disposition, the animal should be made 
to consume a considerable amount of di v < hall 
with his tom, as swallowing is lcmlctcd moie 
difficult, and the glutton must, needs devote 
longei time to uisulivution belou* it is possible* 
to swallow Lolling of food icsults m ioli< 
and various forms of indigestion, and should be 
icgarded as a mattei of sei ions « onseqinmee 


Bombyces, a group of robust, moths with 
blunt - ended, tuny bodies, and aboil, usually 
pectinated antenna* Some of the genera vvoie 
1 foi mei ly grouped togethei in the family Hornby- 
cid.c, now obsolete The type is tin* ttdkvvoim 
Moth, litnnht/t man Many moths of economic* 
importance belong to tins gioup The Lackey 
Moth, fotmeily known as Jlomhi/r neustna, is 
now called Cltsiocampa neustna (which sec) 

L<- «■ 1 

Bondon Cheese. — To a class veiy dif- 
feicnt fiom La< kstein, m the all-important 
element of (piality, London cheese belongs It 
is moie than a ‘ fulbmilk ’ cheese at its best, 
for m leading dames tieam is added to curd 
obtained fiom milk as the cow gives it It is 
made in the usual way of soft cheese, so fai as 
coagulation and chaining aie comemed, earn 
being taken to pi event hardness of curd that 
would be inimical to a peifect soft cheese. Its 
populaiity on the Continent is the reward of 
quality m the artule. .Not all of it, however, is 
of the snpeimi quality indicated above Theie 
aie makeis who, not unnatuially, begi udge the 
supplemental y eieam, and seek a iemunerative 
tiade foi then full-milk cheese pine and simple, 
pist as main makers of Stilton cheese have long 
been in the habit, of doinir 

London < hcese is a dainty little ai tu le of food 
when iiu civ made and npencd. It, is one of 
the most, welcome ot Continental soft < heoses 


[" *■ i 

Bombay Cake, a vanotv of undei orti- 
catod cotton cake. See Cotton Cakios 

BombuS, the genus of Ilipnouaptoia ant- 
Icata (Apida*), to which the tine humble bee's 
or ‘bumble’ bees belong. They aie of social 
habits, the female living through the winter 
and making a rude nest in oi on the giound 
The long tongue possessed by these bees lenders 
them especially useful in cross-feet 1 1 i/.mg deep- 
cupped flowers, such as those of the clove! tribe, 
to the nectaries of w'lueh shortei tongued insects 
are unable to obtain access. Then* aie about 
fifteen British species, difficult to distinguish 
except by the sexual oigans of the male The 
commonest species aie II Ionostris, hortonnn, 
aqrorum , tapufanu'i , st/In<uum, and pratonnn 

[c. w J 


! to Anglo-Saxon palates, falling not fai behind 
the Camembeit or the Lric, if indeed falling 
behind at all Made in dillerent shapes—flat 
and eneular, squ.ne, cylindrical— but always 
small, it is essentially a, titbit foi a ‘snack 5 in 
lieu of a ‘ meal \ one little cheese just furnishing 
j enough appetizing food for the occasion. 

(j.rs] 

Bone. — Lone constitutes one of the con¬ 
nective tissues, and is characterized by the 
stiueture and physical properties of its ground 
substance. This consists of an organic matrix, 
j in which are deposited lime salts (calcium phos- 
| phate, caibonate, and fluoride), which gives 
rigidity to the whole structure, thus enabling 
it to act as the supporting framework or 
skeleton of the body. The lime salts are uni¬ 
formly distributed throughout the organic 
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matrix, and in molecular form unrecognizable 
under the microscope. Owing to the intimate 
relationship between the lime salt and the or¬ 
ganic matrix, either may be removed, while the 
one left will still show the typical microscopic 
structure of bone. If a thin section of dried 
bone be taken and rubbed down between grind¬ 
ing stones until sufficiently thin for microscopic 
examination, the appearance shown in the dia¬ 
gram is obtained. The bone matrix is now seen 
to possess a characteristic arrangement and to 
contain a number of regularly ai ranged spaces 
These appear black by transmitted light, be¬ 
cause by the method of preparation the spaces 
have been filled up with debris. According to 
the amount of matrix present we distinguish 
compart or spongy bone. In compact bone, the 
matrix is arranged in rounded masses, termed 



Transverse Section of Hone 


A, A, Haversian Canals The small irregular black 
spots are the Lacuna), the lines radiating from them 
are the Canaliculi. 

Haversian systems. In the centre of each sys¬ 
tem is a cavity, the Haversian canal, surrounded 
by matrix in the form of a series of concentric 
layers. The layers are called lamellae , and en¬ 
closed between neighbouring lamella? are a 
number of small spaces, the lacunae. In fresh 
bone each lacuna is filled by one cell, the bone 
corpuscle. Radiating away from the lacunae 
are a number of very fine channels, the canali- 
culi , which in the living bone are filled with fine 
processes of the bone corpuscles. The canaliculi 
place the lacuna* of successive lamella? in com¬ 
munication with one another, but it is unde¬ 
termined whether the processes of the cor¬ 
puscles lying within the canaliculi come into 
contact with one another. The neighbouring 
Haversian systems are united by further 
lamellae, which form the whole into a compact 
mass of bone—these are termed the interstitial 
lamellae. There are also a number of lamelkr 
which run parallel to the inner and outer sur¬ 
faces of the bone. In spongy bone the same 
main structure is again seen, but the lamella; 


are arranged in a more irregular manner, and 
the spaces enclosed are large in size and of very 
irregular shape. The examination of a thin 
section of bone which has been decalcified and 
fixed shows the bone corpuscles in situ within 
the lacuna 1 . The structures within the Haver¬ 
sian canals are now seen to comprise an artery 
and vein, lymphatics, nerves, and a supporting 
framework of delicate connective tissue. In the 
huge central cavity of the shaft of a bone and in 
the spaces of spongy hone is contained a quan¬ 
tity of tissue containing much fat, the bone 
marrow The outei surface <>f bone is covered 
by a membiane of fihious connective tissue, the 
periosteum. The outer layer of this is largely 
fibrous, and is rich m bloodvessels. The inner 
layci is richly cellular 

Bone marrow is of two varieties, yellow and 
red respectively. In the adult, the yellow mar¬ 
row is found occupying the shafts of the long 
bones, while the smaller spaces of the spongy 
bones are filled with led marrow. Yellow mar¬ 
row consists mostly of fat tissue. Red marrow, 
while containing many fat cells, contains also 
a vei y distinctive cellular tissue, and is veiy 
vascular. Many of the capillaries in this have 
impel feet endothelial walls. The following 
\ai leties of cells art* found in the tissue ■ (1) Lym¬ 
phocytes and leucocyte's similar to those found 
in the blood. (2) Myelocytes, winch are cells 
l.ithei laigei than leucocytes, and containing 
a lound or oval nucleus and a protoplasm with 
many neutrophil granules. (8) (haul cells. 
These aie large cells, spherical in shape, and 
containing several nuclei. (1) Numerous fairly 
large cells with oval nuclei, and numbers of 
eoaise acidophil granules in their protoplasm. 
(5) A number of nucleated cells whose proto¬ 
plasm contains lurmoglobin. These by losing 
then nucleus become red blood corpuscles 

Development ok Bone. — In the growing 
animal, bone is preceded either by a piece of 
cartilage of the general shape of the bone to be 
formed, or by a fibrous connective tissue mem¬ 
brane. We may therefore distinguish the for¬ 
mation of bone as chondral or as membranous. 
The former, which is the commoner, is the more 
complex. In this type, the formation of hone 
takes place both upon the surface of the carti¬ 
lage and also within its interior. In the case, 
for instance, of a long bone, the first deposition 
of bone matrix is seen upon the surface of the 
cartilage in the middle of the shaft Here a 
calcified matrix is deposited by certain cells 
in the inner layer of the perichondrium, the 
osteoblasts. At tlio same time the immediately 
subjacent cartilage matrix becomes calcified, 
the cell spaces of the cartilage become enlarged, 
the cells atrophy and are finally destroyed. 
After a thin layer of matrix has been de¬ 
posited, some of the cells remain attached to 
its surface, and become included within the 
bone matrix by the deposition of a fresh lamella 
from outside. The thickening of the layer of 
perichondral bone occurs by an irregular de¬ 
position upon the surface, forming a number of 
trabecula*. Within the cavities thus left is a 
quantity of embryonic marrow and bone-form- 
mg tissue, and by the deposition of more bone 
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matrix upon the walla of these spaces the cavity 
becomes gradually smaller until it contains but 
little more than the bloodvessel. In this manner 
the Haversian systems are formed. 

Endochondral bone formation occurs by the 
eruption of bone-forming tissue into the centre 
of the cartilage. The first step m this process 
consists m the gradual erosion of the cartilage 
matrix, so that the cartilage soon consists of 
a trabecular framework enclosing a number of 
irregular spaces. Into these spaces the bone- 
forming tissue grows from the surrounding 
peiichondrium. Having gained the interim of 
these spaces, this tissue then pioceeds to deposit 
bone matrix upon the walls, so that at this 
stage the trabecula' consist of an innei part of 
caitilage covered by a layer of bone matrix of 
irregular thickness. The growth of tin* bone 
takes place by absorption of the pie-existing 
trabecula* and bone tissue, and formation of new 
bone in its place (t o it] 

Bone, Diseases of.— Unfminnately, in 
animals- especially the horso- tlie diseases and 
injuries to bone aie frequent,—in fart, tin* lioise 
is more troubled in tins respect than the human 
subject Many such diseases jn this animal aie, 
and have been from tune lmuiemoiini, asenbod 
to hereditary in fluent os, but this is, unquestion¬ 
ably, greatly ovei estimated as a piedisposmg 
cause. Very few men with any expel irnce in 
horse-breeding will willingly use a sue <n dam 
that they know has ringbone, spavin, splint, or 
sidcbone (see arts, on these diseases), and it is 
to guard against the pcipctuation of these evils 
that soundness is insisted upon at the various 
exhibitions As a precautionary expedient this 
is advisable, but it is doubtful if tlicie is anv 
real pi oof that such defects are evci tiansmitted 
from sue or dam Most of the foregoing dis¬ 
eases are excited by external violence, applied 
either ‘direct’ or m an ‘indiieet* mannei, 
though doubtless some are of a constitutional 
nature, eg rheumatic in then ongin. This 
is the case in a disease affecting foals, lambs, 
and calves, known as joint ill oi lheumatic ai- 
tlinbis, though the seat of infection is believed 
to be the ‘navel’, the antiseptic tieatment of 
which should begin at the lime of birth, in order 
to guaid against this disastious complaint 
Veterinary surgeons use the tenn ‘aithutis’ 
when a joint is implicated in the diseased n<- 
tivity. Thus, for instance, there is ‘traumatic 
arthritis’, when a joint has been stabbed, and 
the cartilages of the joint become the seat of 
disease. Artlmtis may assume either ‘acute’ 
(fast) or ‘chrome’ (slow) forms, 01 theie may 
be a conversion from one state to the other, 
depending upon circumstances (see Arthritis, 
Joint 111). Dislocations arc not uncommon in 
horses and cattle, less so in sheep, pigs, goats, 
and dogs. The principal joint dislocation in 
horses is at the stifle or knee-cap. It slips out 
of its normal position, owing to a relaxed con¬ 
dition of the ligaments of the joint, and from 
other caiku-s. Colts ar* the most frequent suf¬ 
ferers, and if the source of irritation is allowed 
to continue, the joint becomes a trifle dropsical. 
Good feeding, blistering, and the maintenance 
of the part in its normal situation is all that 


is requisite; in older animals, rest and blister¬ 
ing (see Dislocations). Fractures are of course 
the commonest forms of injury to bone amongst 
all domestic animals, but more so in horses, 
dogs, and cattle, less frequently in sheep, pigs, 
poultry, and aits (see Fractures). Kick eta is 
a disease of bone common in young stock, es¬ 
pecially the dog and the pig, and is apparently 
due to an insufficiency of lime salts m the food. 
See .Rickets 

Inflammation of Bone —A very common 
disease of bones is that known as ostitis, or in¬ 
flammation oi the bones The usual causes are 
violence and concussion. The disease may be 
eitliei ‘ circumscribed ’ or diffused, and it may 
be either acute oi chronic (see Ostitis) In 
chrome inflammation of bone, the process often 
ends by the part ‘ sloughing’. See Necrosis. 

Splint —This is a common disease amongst 
all classes of horses, especially those of lighter 
diaught It has more significance in horses of 
the latter class, say nuclei four oi five years. 
Duimg the time that a splint is tonmng, lame¬ 
ness is very often piesent, and sometimes aiter- 
waids See Splint 

Kinorone - Both light and heavy horses are 
veiy subject to lingbone, but it. is most, fie- 
quently encounteied m cait horses and vanneis. 
It is a chrome inflammation of tin* bones at or 
aiouinl the pastern joint, very commonly in the 
tore limbs, though by no means confined to this 
situation Sometimes it assumes the form of a 
complete ring, lienee the term ‘ringbone’. The 
integnly of the joint may be completely de¬ 
stroyed It. rendeis a horse unsound, being 
mem able, though not. always accompanied by 
lameness See Kinorone. 

Bone Spavin. See separate art. Bone Stavin. 

A noth los is of Bonk.— From external vio¬ 
lence, and also fioin othei causes, bones adjacent 
to one another often become united, and if this 
occurs about a joint, the proper use of the latter 
is interfered with Not only may the bones 
|>ai tieipate, but also the ligaments of the joint, 
constituting the so-called stifl joint. When a 
horse bleaks its knee severely, so that the deeper 
structures aie implicated, it sometimes ends m 
a stiff knee joint, which diminishes the value of 
the animal by about 7f> pei cent. 

Stiff back is of a similar natuie, and not un¬ 
commonly prevents the animal from regaining 
the |)owc*i to use alter ly'iiig down, so that some 
horses constantly need the aid of the slings to 
rest in whilst in then stall See Anchylosis. 

[f. t b.] 

Bone Black.— Bone black, which is also 
known as animal charcoal, bone charcoal, and 
bone char, is prepared by subjecting bones to 
destructive distillation. The bones, from which 
the grease is first lemoved, are heated in closed 
iron ictorts in a furnace. The heat breaks up 
the bones, and volatile products are distilled oft*. 
These are passed through condensers, where 
ammoniacal liquor and bone tar are collected. 
Much of the nitrogen of the bone is contained 
in the ammoniacal liquor, from which it is ob¬ 
tained as ammonium salts. The tarry liquor 
also yields a variety of useful products. In 
addition to these there is a large volume of 
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uncondensable gas, which is burned. The main 
product is the char, which remains behind in 
the retorts Sometimes the bones are paitly 
degelatinized before being distilled, and a por¬ 
tion of the nitrogenous matter is then obtained 
as glue. Such bones when distilled yield a 
smaller amount of tai and ammoniacal liquor, 
but the yield of char is not much allected. 

When lemovcd from the retoits the char is 
cooled and giound to the meals or powders, of 
vanoiis degiees of fineness, in which it is sent 
out into commerce It is a black substance, 
which contains about 10 per cent of carbon 01 
charcoal, the remainder consists of bom* ash 
Tin* amount of leal ch.utoal piescnt is therefore 
small 'Plus can be seen by burning a sample 
of hone dial in the air, when tin* carbon readily 
bums off, leaving a white ash, which tonus 
neai ly 00 pci tent of the dry weight of tin* 
onginal ('oimnemal bone blaik \anes < on- 
sidciably in tin pel cent age ot t.ubon whnh it 
MUitams, hut good samples should contain about 
10 or 11 per cent They should contain veiy 
little non, and unde? 1 pci cent of silica. The 
principal mnstituent is phosphate of lime, of 
which 70 to To per i cut is piesent Then* 
is also piesent a, little phosphate of magnesia, 
and fiom K to 10 pel cent nl (.uboiiate of lime 

Bone (liar is used ( Ineflv as a decolorizing 
agent It was discovered eaily in the 10th 
teuturv that it is much mole elleitive .is an 
ahsmhent of organic (olounng matteis than 
wood charcoal. Its main use is in decolon/.mg 
syiups in sugar-refining If the i rude syi up, 
which is blown in colour, be passed thiough a 
bed of fresh bone charcoal, the colounng mattci 
is absorbed and the syrup is jendeied politi¬ 
cally (olourless Aftci the cliarco.il is us<*d toi 
a time in this way it becomes saturated with 
the colounng matter and can absoih no more 
It is then washed fiee from syi up, and revivified 
by heating it again in a dosed retoi t In this 
way the bone char can be renewed again and 
again lint it gradually becomes less porous 
and eilective, until eventually it. becomes useless 
for sug.ii-refining. It then forms ‘ spent ’ char, 
and is sold to the manure manufactur'd. Dur¬ 
ing its use by the sugar-refinei the percentage 
of caibon gradually increases, .is well as the 
percentages of impurities. The extra eat bon 
is deiived from the colouring matters of the 
sugai, which are charred during the revivifying. 
Spent char contains about 20 per cent of caibon, 
a little nitrogen, and phosphate equal to about 
70 per cent of phosphate of lime. Its chief value 
to the manure manufacturer lies m the phos¬ 
phate of lime. The manure manufactui er uses 
the spent char chiefly for the manufacture of 
supei phosphate. In the char itself the phos¬ 
phate is present in the insoluble form of tn- 
basic phosphate of lime or tiicaleium phosphate 
This is turned into the soluble or monocalcium 
phosphate by treatment with sulphuric acid 
(see SuTKRPHOsn jate). The resulting super¬ 
phosphate is black in colour, but if properly 
manufactured is an excellent high-grade article. 

[j. H.] 

Bone Dust. See Bone Manures. 

Bone Manures. —No manures are more 


popular and highly esteemed among farmers in 
this country than those prepared from hones 
This estimation is on the whole well deserved, 
but is sometimes earned to greatei lengths than 
the merits of hones justify Bones are valuable 
and eminently safe manures, but there is some¬ 
times a tendency to underestimate the value of 
other manures m compaiison with them. The 
esteem in which bones aie held is no doubt 
in great measure due to the following causes: 
first, that they have been longei m use than 
any of the other <oneeutiated manures, and so 
then use has become an * stablished pait of 
agiieultui.il tradition, see< ml, that they are 
slow-aetmg manuies, which act. gradually and 
have an etlcct, whnh is spicad out ovet a con¬ 
siderable pellod of vcais, and thud, that they 
aie manuies vvliuh fanners feel confab nl can 
always be used with safety and advantage 
| Bones have been m use as uianuic foi a very 
long tune Thc^ wen* used foi ienovatmg ex¬ 
hausted pastuies in England m the latter pait 
of the 18lh (eiitury Dm mg tin* c.uly pait. of 
the I Sit f i rental \ then use spread to all pa its of 
(beat Dublin In tin* eaily days of their use 
they wen* meiel\ roughly clashed Since then 
the tendem v has < (instantly been to got them 
into a linei state of div ision, oi to improve then 
activity as muniiio b\ some treatment, sin h as 
bv ie? mcnting them «a by dissolving them with 
a< id. 

1m 1'IMITATION AND HOME PRODUCTION OF 
Bonks (boat, quantities of bones aie used m 
the Bntish Isles They are both impel ted tiom 
abroad and collected at. home. We import hones 
fiom a gieal many difleient parts of the world, 
blit the (liiof sources of supply aie the East 
Indies and the Argentine (Jomside i able* quan¬ 
tities aie also imported from Egypt, Morocco, 
Brazil, and the Continent, of Europe The Board 
of Tiade letums do not. distinguish between 
ungioinid bones, bone meal, steamed bone flour, 
and bone ash, and it is theiefoTC impossible* to 
obtain aecuiate returns of the bones imported 
in different foiins. The total impoit of bones 
in all forms—burnt, degelatinized, and raw— 
(lining tlnee yeais was as follows. - 

1<M>5 1<KMS 11107 

47,346 tons 42,(507 ions. 45,115 tons 

The greater part of this was in the form of 
raw bones, eithei giound to meal or ungtound; 
but considerable cpiantities of steamed or de¬ 
gelatinized bones ate imported fn m the Con¬ 
tinent of Europe, and particularly from Holland 
and Belgium The importation of bones has 
fallen off somewhat in recent years A few 
years ago the annual import ex receded 60,000 
tons per annum. This falling off appears to 
be due? partly to t.lie increased consumption of 
manures abroad, and partly to the fact that 
the extravagantly high estimate which is placed 
upon the value of bones in comparison with 
other manures is to some extent giving way 
with the spread of agricultural education and 
manuring experiments 

No statistics are available *is to tin* quantity 
of bones collected at home for use as manure, 
and it is very difficult to obtain reliable figures 
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as to this. Calculations made by well-informed 
persons connected with the trade place the 
amount at about 60,000 tons per annum. It is 
said that of the home production about two- 
thirds are ground into raw bone meal after 
being degreased. The remaining one-third are 
dege. latinized or burnt, and eventually come 
into use as manure in the forms of degelatm- 
ized bones, bone black, and bone ash. It is pro¬ 
bable, therefore, that the total consumption of 
bones in this country as manure in all forms 
—• raw, degelatim/.ed, and burnt — amounts to 
about 100,000 tons per annum 

Composition of Honf. —In the law or green 
state bones contain a considerable amount of 
fat, especially in the maiiow Tins fat, whuh 
may amount to about 12 per cent of the raw 
bone, lias no muuurial value, but weight lor 
weight is ninth more valuable than bone itself 
It is therefore lenmved by some degreasing pio- 
e< ss before the bone is made into manure, and 
is used in the tamlle, glyeeiine, and soap in¬ 
dustries. The law hones are also apt to contain 
meaty mattei, hair, horny mattci, and silneous 
and other impurities. In well-cleaned samples 
all these aie nearly completely lemovcd 

A clean, diy sample of bone consists of two 
parts -a combustible part and an incombustible 
pai t, which is called bom* ash If we treat a 
piece of bone with h\dio< liloi u* arid we can dis¬ 
solve away most of the incombustible or mineral 
mattei, and leave behind a tough, flexible, car¬ 
tilaginous material which is largely (om posed 
of a highly nitrogenous substance called ossein 
The mineral matter which is dissolved a Wav by 
the acid consists mainly of phosphate of lime, 
though othei lime compounds aie also present 
It is the presence of the lime and other mineral 
compounds which gives the bone its hardness, 
while the ossein, which is very similar to, if not 
identical with, collagen, the substance of which 
the connective tissues of animals are formed, 
renders it tough and somewhat flexible About 


one-third of the weight of clean, dry bone con¬ 
sists of this tougli organic matter, while the re¬ 
maining two-thirds consists of bone ash. Bone 
ash has about the following composition :— 

Lime 
Magnesia 
Phosphoric acid 
Carbonic acid 
Other substances 


The other substances consist of small quantities 
of potash, soda, iron, tluoiinc, sulphuric acid, 
and silica. The phosphoric acid exists in the 
ash mainly in the form of tricaloium phosphate 
or the tribasic phosphate of lime. This phos¬ 
phate is often called bone phosphate. A pait of 
the phosphate in bone ash is in combination with 
magnesia, and part of the lime is in the foim of 
cai bonate of lime 

The bone cartilage is a compound of carbon, 
hydrogen, oxygen, and nitrogen. Its mammal 
value is due to the nitrogen, of which it con¬ 
tains about 17 percent When collagen, whether 
from bone or from connective tissue, is subjected 
to prolonged boiling with water it becomes 
soluble and forms what is called gelatin oi, in 
the colouied impure state, glue This change 
takes place more readily if it is heated by steam 
oi boiling water under pressuie Much bom* is 
treated m this waiy to prepare glue, size, and gela¬ 
tin. After the process the bone which is left is 
knowm as steamed, boiled, or degelatmlzcd bone. 

The mammal value of bone depends on the 
twm constituents phosphate and nitiogen A 
clean, dry sample of hone contains about 53 to 
57 per cent of phosphate, estimated as tri- 
calcium phosphate, ana 5 to 6 per cent of nitro¬ 
gen. (commercial bones, however, contain mois¬ 
ture and small quail titles of other impurities, 
which reduce the phosphate and nitrogen some¬ 
what The following table shows the approxi¬ 
mate composition of bones m dillerent states — 


51 per cent. 

2 

38 

4’5 „ 

4-5 „ 

100 0 per cent. 


Table I 



Green Bones 

Cleaned 

Degreased 

Bones 

Boiled 

Bones 

Steamed 

Bones 


per < ent 

pei rent 

perient 

pel cent 

Moisture 

15 20 

7-0 

8-10 

8-10 

1 Organic matter (including fat) 

32 30 

25-30 

20-25 

10 20 

Phosphate of lime 

3!) 43 

47-53 

55- 00 

00-70 

Carbonate of lime 

3HI 

5-8 

0-8 

7-!) 

Alkaline salts, kc 

1-2“ 

1 2 

1-2 

1-2 

Siliceous matter 

K 2 

1 4 

1 4 

1-4 

1 Containing nitrogen 

i 


3Hi* 1 

1$-2J 

bn 


Raw oi gieen bones are collected about towns, 
ami wherever there is a meat-canning or meat- 
ex tract-making industry. In tins state they 
contain much moisture and organic matter, as 
shown in Tabic I. The high percentage of 
organic mattei, as compared with clean bone, 
is due chiefly to the fat they contain. They 
are cleaned, and the grease removed either by 
a rough process of boiling and skimming or 


by a benzene extraction process. Tho latter is 
the more thorough process of fat-extraction. 
Bones which are to be used m making glue or 
size are generally first degreased by the ben¬ 
zene process. After the cleaning .and degreas¬ 
ing process the bones are dried, and are then in 
the state in which they are used in the manu¬ 
facture of bone meals, bone dusts, and crushed 
bones. Sueli bones should contain practically 
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the whole of the natural bone nitrogen of the 
cartilage. When bones are degreased by boil¬ 
ing, a little nitrogenous matter is extracted by 
tins process ; but the amount so removed should 
be small, and the nitrogen of bones used in 
making bone meals should not fall below 3^ per 
cent, equal to about 4A per cent of ammonia. 

Bone Meals and Bone Dusts. —Bones wlm h 
have been degreased, but which still contain 
their natural cartilaginous material, are difficult 
to grind to a line powder. In the early days 
of their use bones were merely crushed between 
steel rollers, or chopped with strong chopping 
maehineiy Such bones were in a coarse, rough 
state, and were very slow in their action. They 
aie now used only to a veiy small extent. 
With the introduction of improved maehineiy, 
it has gradually become customary to guild 
bones more and more finely, and what were 
known as inch and half-null bones aie now 
raiely met with With modern machinery 
bones can be ground to any required degree of 
fineness, though it of couise costs a little more 
to guild bones finely than to turn them out m 
a rough state. Old customs die hard, and as 
fanners have long been accustomed to pin chase 
bone manures in a state m which there aie 
faeces of bone large enough to be easily leeog- 
m/.ed by the eye as bone, they are suspicious of 
anvthmg which is so finely ground as not to 
show such pieces The popular hone meals and 
bone dusts of eonimeice are in this state Tn 
these manures a variable proportion of the bone 
is really ground to the state of a fine dust 01 
floui, but a certain amount still remains in 
pie< es from j\y to | in, 01 even moie, in dia¬ 
meter. Such coarse pieces are too slow in 


action to be really of much value as manure. 
The writer has tested a great many commercial 
samples of bone meal and bone dust over a wire 
sieve with ten meshes per linear inch. As a 
rule, from 5 to 20 per cent of the manure failed 
to pass such a sieve. Exceptional samples en¬ 
tirely passed through the sieve, but these are 
rarer than coarse samples, of which over 20 per 
cent failed to pass. What are known as bone 
dusts generally contain more of the coarse par¬ 
ticles than bone meals 

Bone meals and bone dusts are of quite similar 
chemical composition They are merely different 
grists prepared from the same hones The general 
composition of these manures is shown in the 
(olumn headed Cleaned Degi eased Bones in 
Table I They should contain at least 48 per 
cent of phosphate, calculated as tn basic phos¬ 
phate of lime, and at least per cent of nitro¬ 
gen, equal to 4i pel cent of ammonia. These 
figures represent the usual guarantee given for 
hone dusts and bone meals. The phosphate 
may use as high as f>4 per cent, but usually 
varies between 48 and 52 per cent. Siimlai ly, 
the nitrogen may use as high as per cent, 
hut is usually between 3^ and 4& per cent, and 
averages about 4 per cent, equal to 41) per cent 
of ammonia Dirty, impure samples may show 
lower percentages of phosphates and nitrogen 
than these Samples are occasionally met with 
which contain sand, glass, cinders, brick, and 
other impurities, which may amount to 10 per 
cent or even more. The presence of so much 
impurity reduces the percentages of the valuable 
constituents nitrogen and phosphates. The fol¬ 
lowing table gi vos analyses of a number of typical 
samples of home and foreign bone meals:— 


Table II.—(Ienuine Bone Meals 



| Indian lloue Meals 

J Home Bone Meals 

Moisture 

1 

8 87 

8*54 

1 

8*23 

8*52 

1 ()rganic matter 

28*57 

20 37 

30 52 

30*71 

Tribasio phosphate of lime 

53*17 

40*41 

40 17 

50*00 

Carbonate of lime 

7*23 

7 87 

8 03 

0*00 

Siliceous matter 

i cm; 

2*84 

1*02 

2 23 

Undetermined (alkaline salts, &c.) 

1 *10 

1 07 

_ 243_ 

1*10 


100*00 

UK) 00 

100*00 

100 00 

1 Containing nitrogen 

3 85 

4*13 

3 87 

4*17 

Equal to ammonia 

4*07 | 

5*02 j 

4 70 

5 07 


Bone meals are generally sold as home bone 
meals, East Indian bone meals, liiver Plate 
bone meals, or according to the place of origin 
of the bones from winch they are prepared. It 
is sometimes supposed that the home bones are 
of higher value than those of foreign origin. It 
is, for instance, quite a common opinion that 
foreign bones are more apt to contain sand, and 
generally to be more impure and dirty, than 
home bones. Theie does not appear to be much 
ground for these opinions. As a general rule, 
East Indian bone meals give a rather better 
analysis than English bone meals. They are, 
on the average, a little higher in phosphates 
and quite as high in nitrogen. Some of the 


nsts of foreign bones are apt to contain a good 
cal of sand, but one quite as often meets 
samples of borne bones which contain insoluble 
siliceous matters, such as sand, brick, glass, &c. 
In both cases these impurities are present in the 
hone on account of the method of their collection 
and the sources from which they are derived. 
Quite clean samples of foreign bone appear to be 
quite as common as clean samples of home bone. 

Mixed and Sophisticated Bone Meals.— 
There are various kinds of mixtures which are 
not infrequently sold as bone meals which are 
not really prepared from pure raw bones. First 
of all there are impure samples, in which the 
raw bone is mixed with more or less nitrogenous 
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animal matter. Nearly all samples of bone meal 
are apt to contain traces of such materials as 
hair, sinew, skin, hoofs, &c.; but in the meals 
referred to, ground horn or hoof, hair and sinew 
are mixed with the bone in quite considerable 
quantities. Such bones aie sometimes called 
‘reinforced’ bones They can generally be dis¬ 
tinguished by their colour, by the presence of 
yellow translucent pieces of horn, hoof, or sinew 
mixed with the white opaque pieces of bone, or 
by the presence of considerable quantities of 
hair mixed with the bone Such samples con¬ 
tain a higher percentage of nitrogen and a lower 
percentage of phosphates than ordinal y bone 
meal. Hair, horn, and sinew m the dry, pure 
state all contain about IG per cent of nitrogen 
and no phosphate. The presence, thereioie, of 
a comparatively small peieentage of any of these 
substances distinctly raises the percentage of 
nitrogen and loweis that of phosphates 

Mixtures of bone with dried meaty substances 
art* sometimes sold as bout* meat meal Some 
of these ton till n huge pert ent ages of dried 
flesh, hoof, skin, &<*., mixed with giound bone 
Table I IT gives analyses of samples of rein 
forced bones and ot bone meat meal lioth 
the samples of rcinfoiced bones given in the 
table were sold as bone meals 


Tahoe III 



Itemfoiced 

Hone Meat 

Lit hi;:’*, 


Holies 

Meal 

(.nano 

Moisture 

o*oo 

3 83 

3 20 

1 Organic matter 

32 on 

HO 43 

17 20 

Tnbasic phosphate of | 
lime 1 

W 13 

24 03 

30 25 

Carbonate of lime 

7 20 

1 10 

8 37 

Siliceous matter 

2 12 

3 37 

1 80 

Undetermined (alka- | 

1 83 

4 02 

] 12 

line Halts, &c ) 1 





100 00 

100 00 

100 00 

J ('ontaimng niti ogen 

4 03 

7 30 

0 23 

Equal t.o ammonia 

r> or> 

0 18 j 

! 7 37 

Those samples an* generally moie 

finely 


ground than ordinary bone meals m bone dusts 
Somewhat similar preparations to the above aie 
sometimes made at plaees where extracts of meat 
and Hiich preparations are math* The bone is 
ground up finely and mixed with finely divided 
nitrogenous waste from the manufaetuie of 
food products. Such manures arc sometimes 
sold under the name of guano Liebig’s guano, 
an analysis of a sample of which is given in 
Table III, is an excellent example of this class 
Another class of mixture which is sometimes 
sold as bone meal might be called faked or 
imitation bone meal, it consists essentially of 
bone which has been more or less degelatinized, 
mixed with nitrogenous animal matter such as 
hoof meal, ground horn, and ground flesh and 
sinew. As has been mentioned already, the 
treatment of bone with boiling water or steam 
removes nitrogenous matter as glue or gelatin. 
The degelatinized or steamed bone which has 
been subjected to this treatment contains 
less organic matter and less nitrogen than 


ordinary bone. By adding to this hoof, horn, 
or sinew', the organic matter and nitrogen are 
restored, and the composition can be made to 
resemble very closely that of raw bone. The 
following table gives analyses of samples sold 
as bone meal which really consisted of mixtures 
of this kind' — 


Taulk IV Faked Bone Meals 


Moist,me 

11 00 

5*50 

1 Orgame matter 

31 00 

11 09 

Tribasit phosphate of lime 

48 53 

13 73 

Carbonate of lime 

7 04 

4 31 

Siliceous matter 

1 18 

1 11) 

Undetermined 

0 03 

0 23 

1 Containing mtiogen 

4 27 

4 3(5 

Equ.il to ammonia 

5 10 

5 28 


We have cveiy reason to believe that the nitro¬ 
gen and phosphates in all these < lasses of mix¬ 
tures <ue unit foi unit (pule as valuable as those 
in genuine bone meal. Indeed m many cases 
they aiepiobablv more valuable, loi these mixed 
bones aie (oiumonlv mole finely giound than 
genuine bone meals, 'flu* mtiogen of born or 
hoof, for example, is probably quite as available 
to plants as that of bone, piovided the horn or 
hoof is as finely giound as the bone 

Mamues such as the bone meat meals and 
Taring's guano not only contain mtiogon in a 
readilv putreseible form which quit kly becomes 
available to plants, but they aie geneially much 
moie finely giound than ordinary bone hum Is. 
They form, tliercfoie, excellent manuies, whuh 
aie unit foi unit woitb at least as much as 
bones 

Steamed Bone Fun u As stated above, 
large quantities of bom* aie tieated with steam 
or boiling w'atci umlci pleasure to icmovc a 
pait of the mtiogenous matter for the manu- 
factuie of gelatin or glue The bone winch is 
loft, after this treatment is much more brittle 
than law bone, and is much more easily giound 
to a line povvdei Law bone is not only hard 
but tough as well, and m the rally days of the 
manufacture of bone manuies it was piactically 
impossible to gnml it veiy finely. The use of 
comparatively coarse bone thcieforc became 
customary, and the relics of this practice ie- 
main till thepicsent dav, although with modern 
machinery there is no icasou why bone should 
not be ground to any leqimed degree of fine¬ 
ness On the other hand, as degelatinized bone 
is buttle and comparatively easy to gnnd t.o 
powtlei, it. lias alwavs been customary to giind 
it to a comparatively fine povvdei, and most of 
it is sold under tlie name of steamed bone, flour. 
Steamed bone flour, though one sometimes meets 
samples a little rough in texture, is generally 
giound to the foim of a fine dust or flour. 

Steamed bone flour contains considerably less 
organic matter and nitrogen and considerably 
more phosphate than raw bones. As a rule, the 
nitrogen varies in amount from | to li per cent, 
and the phosphates from GO to 70 per rent, 
but samples of bones which have been compara¬ 
tively lightly degelatinized are not uncommonly 
met with. These contain more nitrogen and 
less phosphates than here shown. On the other 
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hand, one occasionally meets with samples which 
have been severely steamed, and winch contain 
an abnormally small percentage of nitrogen. 
Such samples may contain even less than £ per 
cent of nitrogen. Table Y gives examples of 
the analysis of steamed bones All the samples 
the analyses of which are given in the table, 
were so finely ground that practically every¬ 
thing passed through a sieve having 30 meshes 
per linear inch. 

Table V —Steamed Bonk Flock 


from the soil, the advocates of coarse bone con¬ 
tended that all the good had been used up from 
them, and that these were the mere useless 
‘shells’. After being washed free from ad¬ 
hering soil, however, these bones gave the fol¬ 
lowing analysis — 


Moisture 

4 

75 pei cent. 

Hhgame matter 

20 

J5 „ 

Tribasie phosphate of lime 

52 

70 ,, 

Carbonate of lime 

14 

40 „ 

Siliceous matter 

1 

(i() 

Undetermined 

0 

10 „ 



l 

2 

3 

pel tent 

pc r cent 

per cent 

Moistme 

u os 

S 57 

8 07 

1 () 1 game mattoi 

10 31) 

12 03 

21 41 

'i'llbasic phosphate of lime 

(5 2 04 

OK-27 

57 31 

( Vi 1 bona to ol lime 

7 53 

8 03 

7 14 

Siliceous matter 

U 02 

0 04 

1*21 

Undetermined 

(I 71 

0 00 

0 00 


10(1 00 

100 (HI 

loo 00 

1 Containing nitrogen 

1 30 

0 78 

1 00 

Equal to ammonia 

1 05 

0 05 

2 37 

In the above table 

>, Nos 

1 and a 

aic ami 


lyses of genuine steamed bones. No 3 was 
also sold as steamed bone flom Probably it is 
only a boiled bone, as it is not neailv so com¬ 
pletely degelatini/.ed as most samples of bone 
wlinh have been treated with super heated 
steam 

Steamed bone flour is not so populai as bone 
meal, and theietore is not only eheape* pel ton, 
but is slightly cheaper per unit of phosphate 
than bone meal 

Importance of Fineness or (Irindino It 
is of the greatest importance that bone'- should 
be finely ground. Fineness of grinding is of 
much gieater importance than country of oiigm, 
and is even of more importance than rich com¬ 
position in nitrogen and phosphates A bone 
containing only 3jf per cent of nitrogen and 1H 
per cent of phosphates, if it is really finely 
ground, will be a more active and effective 
manure than a very rich sample containing 
4| pei cent of nitrogen and 51 per cent of 
phosphates which is coarsely ground Never¬ 
theless, as a rule, agriculturists in this country 
continue to demand bones so coarsely ground 
that a considerable percentage of tlie sample 
consists of pieces sufficiently large to be recog¬ 
nized by the naked eye as bone In other 
countries the custom of using bones compara¬ 
tively coarse appears to be almost extinct, and 
it causes surprise that the demand for such 
bones should continue in this country. The idea 
which underlies this demand is that bones are 
used to last throughout the rotation. The prac¬ 
tical farmer believes that by using bones com¬ 
paratively coarse their effect will last for five or 
six years. But coarse particles of bone will last 
very much longer than this. Probably very 
little of the value of coarse pieces will be re¬ 
covered in five or six years. Some years ago 
the writer obtained a sample of pieces of bone 
picked out of a soil to which bones had not been 
applied for about twenty years. Before that 
time the soil had been heavily dressed with 
coarse bone. When these particles were picked 


1(10*00 pel cent 

J < 'on taming nitrogen 3 53 per cent. 

Equal to ammonia 4*20 ,, 

In othei wolds, they still contained as much 
phosphate .mil neatly as much nitrogen as a 
iust-tlass sample of hone meal. 

On the othei hand, no matter how finely 
bones an* giound, then action will be continued 
<>\er a peiiod of a few veals They form a slow- 
ading insoluble manuie, the efle< t of whuh will 
not uiidei any < lmimstunces be limited to one 
season only The genei.il principle is, that in 
the case ol an insoluble manuie the more finely 
giound it is tin* more effcctne will be its action 
and the better will be the return obtained for 
the mone\ spent on it 

The value of hue grinding m hones has been 
put to the t-cst of expel uncut, both ill this 
tountiy and elsewhere, again and again For 
instance, Di Aitken carried out expeuments 
on this subject tor the Highland and Agricul¬ 
tural Sot idy of Scotland many years ago. Ex- 
penmcnts made m (formany and Anicnca have 
shown that if bones aie so finely ground as to 
be really in the fonn of fine dust or flour, w eight 
for weight of phosphoric acid they are as effec¬ 
tive oi ncai ly as effective as the soluble phos¬ 
phate of supei phosphate or dissolved hones. 
On the othei hand, the more coarsely ground 
the bone the slower and loss effective the action 
of both its nitrogen and phosphate. The nitro¬ 
gen and phosphate of bones arc both insoluble 
in watei, and there is no danger that they will 
be, lost m the drainage, no matter how finely 
the bones are ground. 

The writci has for several years carried out 
expeuments on the tuinip crop in which bones 
of different degrees of fineness have been used; 
the results of some of these experiments are 
shown in Table VI.— 


Table VT--Effect of Fineness of Grinding; of 
Bonks in Turnip Crop per Acre 


1st Season 
Aver.igo of 
4 Experiments 


2n<l Season 
Average of 
(> Experiments. 


1. No phosphate. . 

2. Coarse bone meal, \ 

5 cwt. . / j 

3. Fine bone meal | 
4 Steamed bone flour. 


tons cwt 
5 V4 
14 0 

10 172 
18 1 


tons. cwt. 
1) 18 

15 17 h 

17 
17 


12 k 

103 



188 


Bone Manures 


All the plots of the experiments in both sea¬ 
sons were equally manured with soluble nitro¬ 
genous and potassie manures, but none of them 
received any dung The differences in the crops 
were therefore due to the differences in the 
phosphatic manuring No phosphate at all was 
given to the first plot, the other three each 
leceived an equal amount per acre of phos- 
phoru acid. In No 2 this was given in the form 
of 5 cwt. of coarse bone meal, while No 3 
received about 5 cwt of fine bone meal, and 
No 4 about 4 cwt of steamed bone flour, the 
exact amount in each case being regulated by 
analysis, so as to give an equal diessmg of phos¬ 
phate to each plot 

The bones given to No 2 were not out of the 
common in coarseness. They weir not specially 
ground for the experiment, but were a rough 
commercial sample In the first season 44 f> 
per cent failed to pass a j^-inch sieve, while an 
additional 32 3 per cent failed to pass a ^-in 
sieve. In the second season 3H fJ failed to pass 
the ,Vm sieve, and an additional 50*2 per cent 
failed to pass a fa m sieve The fine bones 
were by no means giound to flout, but in both 
seasons were ground till all passed a , J 0 -m 
sieve. In the first season 39 4 pet cent, and in 
the second season 17 9 per cent, failed to pass 
the r^-in. sieve. The steamed bone flour was 
ordinary commercial steamed bone ffoui, and in 
both seasons all but a small peicentage passed 
the i\j-m. sieve 

The results in the table show that in the first 
season the ciop was larger the more linelv the 
bone was giound. In the second season the fine 
bones gave again a huger imp than the coarse 
bones, but the aveiage clops from the fine bones 
and steamed bone flour were practically equal 
Even ill this case, however, the steamed bone 
flour has the advantage, as it cost about 8s per 
acre less than the line bone meal Not only was 
it cheaper per ton than the bone meal, but a 
smaller dressing per acre was applied 

An argument sometimes used by farmers to 
justify their pin chase of comparatively coarse 
bone is that they like to see that it is bone, and 
that if it were very finely ground they could 
not be sure whether it is puie bone or not But 
in the case of other manures they cannot tell by 
appearance whether they are genuine or not 
They cannot tell merely by appearance whether, 
for example, basic slag, or steamed bone flour, 
or sulphate of ammonia is pure They have 
to trust to the protection of the Fertilizers and 
Feeding Stuffs Act and to an occasional analysis 
to safeguard them, and there is no good reason 
why bones should be made an exception m 
this. 

Up to the present time the highest demand 
which is ever made with regald to bones is that 
they should pass a |Vr in sieve If a sample is 
ground till it entirely passes such a sieve, it, is 
considered to be very finely ground. The ideal 
requires to be raised to a much higher standard 
than tins. At present, even in the case of the 
most finely ground samples, a considerable pro¬ 
portion of the bone will not pass a ;i J 0 -in. sieve. 
A really well-ground sample should entirely, or 
almost entirely, pass such a sieve. 


Fermented Bones. —Bones are sometimes fer¬ 
mented in order to render them more available 
as manure. In former times, when bones were 
more coarsely ground than at present, this prac¬ 
tice w r as much more common. The crushed or 
roughly ground bones were made into heaps 
and moistened, and allowed to heat. Some 
readily feimentable substance, such as urine, 
and especially horse urine, was often used for 
moistening them, and a further dressing of 
urine was added from tune to time When 
treated in this way^ the bones were thoroughly 
disintegrated in the course of a few weeks, and 
were rendered much more effective as a manure, 
it is said, however, that a good deal of nitrogen 
w r as apt to be lost dining the fermentation, 
especially if the heating was considerable. This 
method of treating bones is now seldom used. 

Dissolved Bones —Dissolved bones are made 
by treating bones with sulphuric acid It was 
lirst suggested by Liebig that insoluble phos¬ 
phates might be made soluble, and theieforc 
more effective as manure', by treatment with 
and Bones and bone ash and bone char appear 
to have been treated with acid a few years be¬ 
fore the manufacture of linncial superphosphate 
began (see Artificial Manurks and Sli’kk- 
riiosriiATi-.) In the early days of their inami- 
faiture dissolved bones weie called bone supei- 
phosphate, and tins term is ot casumally used 
at the piescnt day At piesent, howevei, what 
aie know'll as bone superphosphates arc gene¬ 
rally made fiom bone ash or bone char. 

It is impossible to render the whole of the 
phosphate in raw bone soluble m water without 
at the same tune making the product too pasty 
for use In dissolved bones, therefore, we never 
find more than two-thirds of the phosphate 
soluble in water. As a rule, only about half 
is water soluble, and in many samples only 
from one-third to a half of the phosphate is 
watei soluble, while from two-thirds to a half 
is insoluble m water. At the same time the 
portion of the phosphate which is insoluble in 
water is rendered more available to plants than 
the insoluble phosphate of untreated bone. The 
whole structure of the bone is disintegrated by 
the acid, and much of the phosphate which is 
not turned into soluble or monocaleium phos¬ 
phate is turned into dicalcium phosphate, which 
is sometimes called reverted phosphate. Nearly 
the whole of the insoluble phosphate of dis¬ 
solved bones is soluble in dilute citric acid, and 
compares m availability with the phosphate of 
basic slag. The disintegration of the bone by 
the acid also renders the nitrogen more active 
and available than that m bone meal. 

Dissolved bone is a very active and valuable 
manure, but there are two great objections to 
its use. ( a ) it is very dear, and ( b ) it is very 
liable to adulteration. On account of the cost 
of raw bones themselves, and the cost of the 
treatment with acid to render them soluble, 
dissolved hones are necessarily an expensive 
manure in coinpar ison with most others. It is 
easy to make up from mineral superphosphate, 
steamed bone Hour, and some nitrogenous ma- 
teiial, such as ground horn or sulphate of am¬ 
monia, a mixture which will have the same com- 
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position and nianurial value as dissolved bones, 
at considerably less cost. The result is, there is 
a great temptation to mix cheaper substances 
with bones, especially as, when such mixtures are 
made with even a moderate degree of skill, it 
is almost impossible to detect them Cheaper 
mixtures, which are equally effective, have now 
largely leplaced dissolved bones, which are used 
to a much less extent than formerly 

Before the Fertilizers and Feeding Stuffs Act 
of 1803 was (kissed, it had become a common 
custom to sell as dissolved bom's mixtui es which 
contained pi actually no dissolved bones, but in 
which the whole, 01 nearly the whole, of the 
soluble phosphate was derived from mineral 
supciphosphate Such luixtuies usually con¬ 
tained a quantity of coinpaiativcly coarsely 
ground bone meal in the undissolved state 
They were leally manme mixtuies made from 
supet phosphate and bone meal, along with more 
01 less nitrogenous organic mattei, and sulphate 


of ammonia. Before the Act was passed there 
was a danger that the sale of such mixtures 
under the name of dissolved or vitnolized bone 
would become established as a trade custom. 
After the passing of the Act these mixtures 
were called dissolved-bone compounds, and it is 
under this name that they are commonly sold at 
the present time. It- seems open to question 
whether they aie entitled to this name any 
more than the other The name implies that 
they are compounds containing dissolved bone. 
Very often these mixtuies contain no dissolved 
bone at all, and some of them eon tain little or 
no bone of anv kind Fven those which contain 
some raw bone generally contain onh sufficient 
c onipaiativ el\ coaise lame meal to make a show 
of pieces of bone in the luixtuie sufhcient to 
justify the use of the name ‘bone’ 

In the following table some analyst's of dis¬ 
solved bones and of dissolved-bone compounds 
aie given — 


Tviua*’ VII Dtssoi.vid Honks and Di.skoi.vh>-Honk Compoi nos 



Dissolve! 

1 Holies 

Dissohecl-Hone 

Compounds 

Moisture 

ii ir> 



1 Organic matter and combined water 

20 51 



‘"’Soluble phosphate (as t-iibasic phosphate of Imre) 

12 74 

17 311 

22 (.1 

Insoluble phosphate ( ,, ,, ,, ) 

25 13 

18 <;i 

3 ()1 

Sulphate of lime 

22 ( .)3 



Silrec ous matter 

2 dll 

-- 


1 ('ontaming nitrogen 

2 85 

2 25) 

J 10 

bqual to ammonia 

3 4(5 

2 72 

1 11 

* J K(pial to inoiicH.ileium phosphate 

i 0 l»2 

13 13 

17 07 


Bonk Ash and Bonk Chau Bone asli and 
bone chai are chiefly used in the manu¬ 
facture of superphosphates, which are some¬ 
times called bone superphosphates Bone ash 
is mainly imported from abroad Tt consists 
largely of Dibasic phosphate of lime, of which a 
good sample will contain ove? 80 pei cent In 
the* undissolved state, m which it is occasionally 
used as manuie, it has no gieater value than a 
mineral phosphate, such as Algeiian phosphate 
Fin chasers thciefoie should not pav a higher 
pure pei unit foi it than that at which they 
can buy ground Algeiian phosphate 

A great deal of bone is tieated by destiuetive 
distillation to piepaie bone chan oal, which is 
also known as bone black or bone dial This 
si distance is used m sug.ii -i dining and foi ot-hei 
pm poses, and after being so list'd is known as 
spent chai The spent char is then passed on 
to the manure manufaetuiers and made into 
manure (see Bonk Flack) [ j . h ] 

Bone Meal. See Bone Manures 
Bone Mill. -The powerful mills employed 
to ciush and reduce bones to a meal aie usually 
of three type's. (1) Toothed-ring gi Hiding with 
gradual reduction; (2) toothed-roller grind¬ 
ing, (3) collision gi hiding The T>evil I)is- 
mtegi a tor, made by the Hardy Pick Company, 
is an instance of the first. The gi Hiding lings, 
one fixed and the other revolving, are fitted 
with teeth arranged in concentric curies, so 


I th.it the teeth on one pass through the space 
| between those on the otliei, breaking tlie bones 
bv collision and also with a slicaimg action; 
pel foi mi ng most sat isfac toiy vvenk Nicholson & 
Sons’, consisting of two pairs of toothed grinding 
lolli'is, one coaise and the other of find pitch, 
set one above the' otliei, as in manv cake mills, 
is also a very satisfactory mill. Collision mills, 
m which stout levolving beaters smash the 
bones against, the, limei penphei v of a cxhndei; 
while doing fair work with bones aie piobably 
better suited to substances which fly ieacbly, 
and arc* therefore very popular in the leduction 
of oics Small machines for reducing gicen 
bones foi poultry-feeding are being mcieasing!y 
used by poultry-keepers, the value of this food 
being better iceogmzed In Bentall’s machine 
t-he bones are placed in the cylinder and fenced 
against the knives by a presser (date , t-ho steel 
knives are adjustable to cut fine or coarse, and 
tit into cutter plates winch revolve in the bottom 
of the open cylinder coveung the knives. 

[W ,1 M ] 

Bone Spavin is a disease of the hock, 
and it would not be untrue to say that m the 
majority of horses lame behind, the; trouble is in 
the hock; the reason being the complex natuio 
of the joint; and this mtiicacy, although admir¬ 
able for the pm pose for which it was intended, 
viz the reduction of concussion to other parts 
of the limb, is m itself a predisposing factor to 
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disease, and one that is largely influenced by 
conformation, good or otherwise. The disease 
is due to a chronic inflammation of the joint, 
but the exact point of origin of this inflam¬ 
mation is a matter of much debate ; some autho¬ 
rities declaring that it staits within the joint 
itself, in the articular cartilage, and works out¬ 
wards, whilst others affirm that the periosteum, 
or thin membrane coveting the bones, is the 
starting-point from whence the disease gradu¬ 
ally works mwaids Tn either case the end is 
the same ossification of the diseased parts takes 
ilace, followed later by a bony union, 01 anr/t//- 
osn s* as it is termed, of two or more of the tarsal 
bones themsehes and until such union takes 
place, either naturally or hastened by remedial 
measures, lameness persists Spavin (by which 
is always meant bone spavin) is therefore an in¬ 
flammatory afleetion of the hock, cliaraeteiized 
by bony formation, usually external, and gene¬ 
rally situate on the anteio-internal portion of 
the joint, or confined entnely to the interim, 
and consequently invisible fiom the outside 
Of the two foitns tile latter is b\ iai the most 
seiious, and i^ known as occult spavin It is 
the hardest to diagnose correctly, foi tlieie is 
nothing to sec, and often nothing to feel. 

The symptoms of spavin aie lameness, in 
which the toe is diagged, the hoik ‘larned’, 
that is to saw not pioperh bent, and the quai- 
tei of the allotted side is also earned higher 
from the 1 net eased effort ms cssary to dear the 
foot of the a fits ted limb horn the giotind The 
lameness usually wears off it) some extent with 
woi k, but gets as bad as evoi aftei standing 
for half an hour, and vanes often fiom day to 
da\ On forcibly Hexing the joint, pain will be 
evin< t‘d, and if the leg is grasped aiound tin* 
tannon bone, and held < lose to the flank for 
a minute oi so, then dropped, and the horse 
immediately jogged, the lameness is aggravated , 
the step is slimt, and tinning sliai pl\ nmnd 
towaids the sound side seems to mereaso the 
trouble; in long-standing cases thole is certain 
to he some atrophy of the muscles of the hip 
and quarter 

Usually there is heat present, and tlieie max 
be an enlargement visible somewhere 1 oil the 
inside and towards the fiont of the joint, but 
great eaie must be taken, or mistakes ma\ 
very easily be made It is not sufficient to 
say that because tlieie is a slight difference 
between the two hocks spavin is present; and 
11 nless there is a distinctly appreciable diflei- 
ence between the two joints, and lameness 
apparent, or an interference with the proper 
flexing of the joint, such appreciable ditlerence 
by itself mav not constitute a spavin, for it 
may be due to an inequality between the ridges 
present on the outside edge of some of the 
bones, sueli as the scaphoid and the cuneiform 
The anchylosis may take place between any 
of the bones, but usually occurs between the 
metatarsal and the scaphoid, or scaphoid and 
cuneiform. 

Tn internal or occult spavin, where nothing 
in the shape of an enlargement is to be seen or 
felt from the outside, diagnosis is more difficult, 
and is often arrived at by what is known as the 


negative process, that is, by excluding every 
other possible cause or seat, until the hock alone 
is left; but usually in these cases the lameness 
does not get better with exercise, but rather the 
reverse. Flexing the hock will cause pain, but 
care must be taken here as before to grasp the 
limb by the cannon bone, not by the toe of the 
hoof, so as to avoid being misled by any pos¬ 
sible affection of the fetlock joint which might 
be present. 

Possibly there is no point on winch autho¬ 
rities are so mmh divined, and around which 
conti ovcrsies wage so strong, as the diagnosis 
of spavin, certainly there is no point on which 
more care should be exercised or more minute 
attention given to every detail in examining. 

Age and conformation have a great deal to 
do with the formation of spavin ; it is more 
common in the comparatively young than the 
old, and amongst those animals with weak, 
badly foimed hocks, especially those that taper 
unduly towards the lowei extremity, and those 
that aie placed too far back. Wide hips are 
conducive to it, but a large bony hock usually 
weals well. 

hi the treatment of spavin the first thing is 
rest, and unless this can be assuied all treat¬ 
ment must be useless; and if the lest be of 
hiitlieient duration it may prove, in many cases, 
the only tieatmcnt necessary to procure a sound 
gait, pel feet euie there never can be, for it is 
impossible to icstoie the aiticulai cartilage or 
the periosteum to its normal state The aim 
of all treatment is anchylosis, when this is 
attained, lameness ceases 

One of the commonest forms of mild treat¬ 
ment is the application of a blistei, such as can- 
thai ides (1 part of the powdered canthai ides 
to 4 of lanoline or laid) and the biniodule of 
meieury (1 part to 8 of lanoline or lard), if a 
strongei is lequned, croton oil or the concen- 
tiated sublimate solution may be used. Be¬ 
yond the lest thus obtained, there is not much 
lasting benefit from them; the patient may 
come up sound, but after a short period of w r oik 
he frequently falls lame again. 

.Division of the* postenor tibial nerve has 
been adiocated by some, but is of doubtful 
benefit, since the nerve m question is not the 
only one supplying the hoik, and consequently 
the excision of a poition of it. will not ensure 
loss of sensation to the joint, and in those cases 
where it has been ti led and reported a success, 
probably the lameness was to some extent due 
to otliei cause than spavin 

lViiosteotomy, with a view r to causing exos¬ 
tosis on the edge of the joint and so hastening 
muon, has been strongly advocated by Betels, 
and has lately been practised by Moller, who 
divides the internal lateral ligament and the 
inner tendon of the flexor metatarsi, and claims 
good results 

Probably the best all-round treatment is line 
firing and subsequent blistenng with the bin- 
iodide of mercury (1 part to 8 of lanoline or 
lard); the firing should either be fairly deep 
and not too close together, or shallower and the 
lines more numerous; the pattern chosen is im¬ 
material, so long as it covers the joint and any 
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exostosis present. The hair should be clipped off’ 
closely, and if very scurfy the skin should be 
washed and subsequently dried See Blister¬ 
ing. 

It is generally advisable to cast the animal on 
some convenient place, as few horses will stand 
for the proper performance of the operation, 
and it is also usual nowadays to administer an 
amvsthetic, such as chloroform. The blistering 
can be done after the patient gets up; and he 
should be tied up with a couple of good ropes 
(chain and leather pillai-reins are apt to snap 
and should never be used for this pui pose) for 
four or five days, when an emollient dressing 
of (loulard’s extract (1 pait) and olive oil ((» 

f iarts) may be lightly rubbed in, and the head 
et down, after wdnch, if he seems inclined to 
leave the part alone, he may be turned out (if 
the season permits), or roughed up m a straw- 
yard or box for three months, any shorter 
penod is not of much use; and even at the end 
of this time, ini trying 01 woikmg foi a short 
turn 1 , lameness may reappear, and a furthei rest 
be< omes necessarv, and possibly a icpetition of 
the treatment. 

It is not an uncommon thing foi a hoist* to 
be lame fioui spavin tor one 01 two years and 
eventually become sound, treatment being con¬ 
tinued the whole of the time Foi saddle pui 
poses a horse with a spavin, no matter what his 
age may be, should novel be bought Be mat/ 
go sound, but then* is a very much gieatei 
chance of his bet timing lame Foi harness pui 
poses, if he is seven oi eight \eais of ago, uses 
the affected hot k fieelv, and is otheiwise suit¬ 
able, the risk may be enteitamed, as there is a 
likelihood of his vvoiking Houml for jeais 

[ll l] 

Bones, Dissolved. See Hove Manures 
Bookkeeping, Farm. Set* Accounts. 
Bookkeeping for Woodlands. See 

Woodlands, Bookkeeping *ok 

Booth, Thomas. The name of Booth is 
one which has been associated with the breed¬ 
ing of Shorthorn tattle for over a century. As 
far back as 17t)() Thomas Booth owned and 
farmed the beautiful estate of Killeibv, in the 
fertile valley of the Swale, and of Wallaby, in the j 
vale of the Wiske ( Yoi kslnre) Ileie he founded 
the famous ‘Booth’ stiain of Shoithoins, which 
became so lemaikable foi its fattening capacity. 
The foundations of Ins herd were diawn fiom 
that of the (’oiling biotheis, his idea being to 
cross bulls strongly hied and of model ate size 
fiom that source upon largo-framed cow's of 
exceptional constitution and aptitude to fatten. 
See Shorthorn Cattle. 

The life of Thomas Booth was almost wholly 
bound up in his agricultural and breeding 
opeiations. Be did not perhaps possess the 
versatile gifts of his contemporary Thomas 
Bates, but he certainly lacked none of the 
qualities that denominate the great judge and 
breeder and improver of stock. He stands in 
the front rank of early Shorthorn breeders, 
and as such appeals to the Shorthorn enthusiast, 
lie is remembered as an honest and straight¬ 
forward, if somewhat plain man In the latter 
veais of his life he resided at Wailaby, where 


the family traditions are still maintained by his 
great-grandson. [j. b.] 

Borage. — The common Borage (Borago 
officinalis) is indigenous to the East Mediter¬ 
ranean region, but has long been cultivated in 
European gaidens, and has become naturalized 
in several counties in England. It is an annual 
from 12 to 18 in. high, with oval hairy leaves, 
numerous stems, bearing cymes of blue or some¬ 
times purple dowers, pretty enough to rank 
among decorative border plants. The flowers 
aie used for garnishing salads, but the plant 
is grown for the manufacture of cordials and 



for making claiet cup. It is giovvn m frames 
for the autumn and winter supply, at other 
lines in the open bolder, the seeds being sown 
n spi mg Once established in a garden it is 
lot easily eradicated, .is the seeds which are 
•ipened freely, germinate in any out-of-tin*-way 
•oinei. [w w.] 

Borax. See Boric Acid. 

Bordeaux Mixture is the name given 
to a poisonous substance used foi splaying 
plants infected with fungoid disease. Such sub¬ 
stances aie called fungicides, and are used in 
combating fungoid attacks upon plants. Bor¬ 
deaux mixture derives its name from the town 
in France where it was first used. The poison¬ 
ous substance in it is copp er hydrate. Com- 
louncLs of copper Tn small qua nTities liave long 
>een known to exert a poisonous action upon 
fungoid growths and their spores. For this 
reason they were used largely at first in order 
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to prevent the ravages of the vine mildew. The 
mixture is made by .adding milk of lime to a 
solution of copper sulphate. Different propor¬ 
tions of these substances have been used in mak¬ 
ing Bordeaux mixture. The weight of copper 
salt varies from 12 to 30 lb., and the lime varies 
from 8 to 20 lb. per 100 gallons of water. 

Copper sulphate, blue vitriol, or blue stone 
dissolves in water, forming a solution with an 
acid reaction. If such were applied directly to 
plants, it would burn or scorch the foliage. By 
adding lime the copper is all precipitated as a 
light-blue substance, namely the hydrate, and 
the acid properties of the solution are thereby 
destroyed. Care should be taken that all the 
copper is present in the form of the hydrate, 
which has no burning action upon the foliage 
This can be done by adding excess of lime. 
"When that point is reached, the solution would 
give an alkaline reaction. Another way of 
telling is to breathe on to the suiface of the 
liquid and a film of chalk will be formed. For 
further particulars of this substance, the leader 
may consult the article on Fungicides 

|> a b ] 

Border. —This term is used for the culti¬ 
vated portions of a gaiden as distinguished 
from tlie lawn and the formal bed. In the 
kitchen garden it is that portion which extends 
along the outside, usually under the wall oi 
fence, and is known either as the fruit, straw¬ 
berry, or herb bordei. In the decorative gaiden 
the border is that poition usually on the out¬ 
skirts of the garden, and devoted to the culti¬ 
vation of a vanety of plants Thus we have 
the shrub border, the rose border, the her¬ 
baceous border, and so on. The bordei gaiden 
is too often a kind of hodge-podge, lacking 
m interest and receiving veiy little attention, 
wheieas it ought to be the most interesting 
part of the garden, if a judicious selection of 
suitable plants, tree, shiub, and herbaceous, 
wcie made, and these all carefully cultivated 
with a view to their proper development The 
herbaceous bolder has in many gaidens become 
an interesting feature m consequence of gieater 
attention being given to its planting and aftei - 
management. But the shiub boidei is still m 
most gaidens a neglected featiue, notwithstand¬ 
ing the great variety of beautiful hardy shrubs 
that, are now available foi its adornment To 
obtain the best icsults fiom borders they re¬ 
quire to be thoroughly overhauled periodically, 
every spring in the case of herbaceous plants, 
and at least every three years m the case of 
shrubs, rhododendrons, roses, tSa* Herbaceous 
plants should not only be lifted and the ground 
dug over and manured, but every plant should 
be carefully examined, breaking up the clumps 
that have become too close, and replanting only 
the younger portions, or if larger clumps are 
desired, every piece can be replanted in a way 
to afford more space for development. Some 
most beautiful effects can be obtained by a 
proper arrangement of suitable plants in the 
herbaceous border. It should not he limited 
to such commonplace plants as Michaelmas 
Daisies, perennial Sunflowers, Golden Bods, and 
the commoner annuals; there are so many lovely 


plants nowadays, such as Kniphofias, Lilies, 
Bieonies, Phloxes, Pentstemons, Gladioluses, Car¬ 
nations, Delphiniums, Columbines, Day Lilies, 
Spineas, Foxgloves, perennial Poppies, and so 
on. These plants are to be obtained at little 
cost, and if planted with judgment and after¬ 
wards attended to as here recommended, the 
border containing them becomes a feature of 
perpetual and ever-changing charm. The selec¬ 
tion of plants should be made with a view to a 
lengthened display. The flowers of spring and 
late autumn should be included, as well as 
those which are the glory of summer. In 
small gardens the combination of shrubbery 
and flower border is often preferred, and if 
properly planted this bordei is a garden in 
itself The shrubs, with here and there a 
small tree, sueli as a Pyrus, Laburnum, or 
Lilac, should be u regular in height and varied 
m habit, a selection, for instance, like the fol¬ 
lowing. — Bhododendron, Broom, Forsytlna, 
Deutzia, Mock Orange, Hydrangea, Spinea, 
hush Bose, Hibiscus, Cydonia, Bei liens, Bibes, 
Yucca, Magnolia, Tamansk, Heath, Mollis and 
Ghent Azalea, Japanese Maples, Ceanotlms, 
and Cist us. These should occupy the back poi- 
tion of the bolder, but not in a straight line, on 
the contrary they should l>e irregular, forming 
here and there bays in which the lieibaeeous 
plants should be grouped. There is no place 
m such a bordei for the hungry uninteresting 
ITivet, (Tieiry-Laurel, Aucuba, Box, Yew, Holly, 
and such like comparatively dull subjects They 
have their value, of course, but not m the small 
gaiden. Where Boses aie planted in such hoi ders 
they should be in groups of at least hall a dozen 
of the same kind [vv. vv.] 

Border Leicester Sheep. — Everyone 
who has made a study of the history and im¬ 
provement of the several breeds of British live 
stock is well awaie of the fact that that im¬ 
provement must be, to a large extent, if not 
wholly, laid to the credit of one man- Bobeit 
Bake well, wdio was born at Dishley, Loues-tei- 
shire, in L72(>, and died in 1795. He was the 
pioneer of the movement, and it is to him and 
to the influence lie In ought to bear upon other 
brooders of his own and the immediately mu - 
eeedmg genoiations that the bleeders in this 
country to-day owe then pioud position of 
Kupiemaoy m the live-stock world. An account 
of the history of almost any British bleed 
would be incomplete without a leferenee to 
Bakewell’s work; of a certainty would that be 
so in the case of the breed under leview. 

That he was a man gifted with more than 
common acuteness of ohseivation, judgment, 
and perseverance must be admitted on all 
hands When lie unremittingly applied such 
qualities to the attainment of one object, success 
was bound to follow—not neeessanly at first, 
for doubtless he had failures and disappoint¬ 
ments, and encountered many difficulties; but 
his indomitable perseverance bore linn supreme 
over all these, until at length he had achieved 
such a measure of success that before he had 
reached the prime of life Dishley became the 
visiting place not only of enthusiastic home 
breeders, but of British peers and Continental 
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f iotentates, all anxious to learn from his own 
ips the methods he pursued, and to see for 
themselves the wonderful results he had ob¬ 
tained. 

Among the earliest of Bake well’s many visi¬ 
tors were two pairs of brothers from the north 
of England. Firstly, Charles and Robert Coll¬ 
ing, who took home to their farms near Dar¬ 
lington spec miens of the Dishley Leicester 
Sheep in the concrete, and in the abstiaet a 
piofound admiration for Bake well's methods, 
which they proceeded to put into operation 
upon the cattle of the Dailington distnet, and 
thereby produced a distinct type of annual, from 
which has been evolved the present-day Short¬ 
horn. The second pair of brothels consisted of 
George and Matthew ('ulley, who became pupils 
of Bakewell, and upon returning to North um 
beiland to take up fanning, in 1707, also took 
with them some of the Dishley slice]). Furthei 
reference will be made to tins ‘connecting link’ 
between the Dishley and the Border Lenesteis, 
hut in tin* meantime let us return to Dishley 
and enquire what were the guiding pimciples 
which enabled Bakewell to achieve such re- 
mai kahle success, and gave him such wide¬ 
spread reputation as an nnprovei of live stock. 
Wc are told by some of the visitois to Dishley 
that Bakewell discoursed enthusiastically upon 
Ins favounte theme, and laid down with em¬ 
phasis the axioms whuh must be lespeeted by 
anyone who wished to become an improver <>f 
stock. He related how m Ins eaily days it was 
the common custom among farmeis to send to 
the butcher the sheep that matin ed most, 
quickly, while those that could not lx 1 fattened 
within reasonable time were letained for breed¬ 
ing pui poses. His keen foresight enabled him 
to see that, if lie were to succeed, tins proeedme 
must be reversed, and that he must breed only 
from those that were likely to come to maturity 
quickly those that would produce the most 
mutton for the amount of food consumed. His 
careful observation had led him to the conclu¬ 
sion that the kind of sheep for this purpose was 
the one of ‘circular formation’, or, in piesent- 
(lay language, ‘well-sprung libs’. Having 
selected the sheep that most neaily approached 
his ideal, he bled from them with a ruthless 
disiegard of the law’s of consanguinity, until 
he produced an improved breed of sheep of a 
distimt tvpe, and with such oveipowei ing 
prepotency that they could not fail to linpiess 
their outstanding characteristics upon any other 
breed with which they might he mated. 

This, then, was the type of sheep which the 
(lollmgs and the Culleys took to the north of 
England. Naturally, of course, Bakewell’s 
neighbours were anxious to avail themselves of 
some of the benefits to he denved from using 
his sheep, and high prices weie paid not only 
for the purchase but for the line of Dishley 
rams Culley has placed it upon record that 
for the services of one ram Bakewell took in 
forty ewes from each of two breeders at a fee 
of 10 guineas per ewe, and that in addition he 
gave the same ram forty of his own ewes, so 
that putting these at the same fee this ram 
earned for his owner in one year 1200 guineas 
V()L. II. 


in service foes. In addition to the Coll nigs and 
Culleys, a number of other northern hieedeis 
either purchased or lured Bakewell’s rams. 
Prominent amongst these weie such men as 
Mason of Chilton, Dinning of Elford, Jobson 
of Turvelaws, Thompson of Chillingham Barns, 
Compton of Old Learmouth, and Bobeitson of 
Lady kirk The Culleys, as soon as they had 
got. then flocks firmly established at Fenton and 
Wark, followed the same lucrative piaetice as 
Bakewell, and annually disposed of a iiumhei of 
rams and ewes to hieedeis on both sides of the 
Bolder Again, at the tune of Lakewell’s death 
m 1795, a liunibei of his neighbours foimed 
themselves into the Bakewell Club, and bought 
up his slice]) with tic* avowed object of main¬ 
taining then* punty From difleient mcnibeis 
of that < lub tin* Boidei bleeders continued, until 
about 1850, in hue lanisat puces vaivmg from 
50 to 2(H) guineas foi the season. Mention of 
these e\tiaoiduuiry pines leads the wutei to 
icmaik hcie that, by the < ourtesy of tlie lepie- 
sciitativos of the auctioned who conducted tlie 
sale, lie leccntly had flu* privilege of pci using 
the list of puces obtained foi Dishley Lenesteis 
at Robeit (’oilmg’s dispersion sale at l’aimpton 
in 1818. At that salt* thirteen sheailing lams 
realized an average puce of 40 guineas, the 
highest puce being 150 guineas and the lowest 
13 guineas, while 105 ewes weie sold at. pnees 
vaiying from 20 to 01 guineas foi pens of live. 

This leads us to an important, question affect¬ 
ing the punty of the* hi ceding of Bordei I ei- 
cestei slice]) which may now be asked VY r ith 
what object in view did these northern bleeders 
give such extiaoidinary puces foi the hire of 
ranis '^ Was it foi the purpose of In ceding pure 
Leicesteis,oi foi eiossnig with some other bleed '( 
Be foie supplying an answer to this question, let 
it. lie lemembeied that when the Cullejs intro¬ 
duced Dishley slice]) into Northumberland in 
1707 they brought both rams and ewes, and 
that veiy soon afterwards they began to hold 
an annual sale at which they disposed of both 
rams and ewes It may therefore he safely 
assumed that both in Noi thumbeiland and in 
the south-eastern counties of Scotland a. number 
of small flocks of pine Leicesteis weie giadually 
established during the last quarter of the 18th 
century. The further fait that in many lases 
a i am was lured jointly by tw T o neigh homing 
bleeders points to tlie evident conclusion that 
at all events the majority of the higli-pnced 
lams w'eie mated with pure Leicester ewes and 
were not utilized foi crossing purposes To 
strengthen this conclusion two examples may 
be given. Take the case of the flock ouginally 
established not later than 1795 by Mr. Thomp¬ 
son at Bogend, removed by his descendants 
about 1833 to Mungo’s Walls, near Duns, and 
finally dispelsed there so recently as 1903. The 
records of that flock show that at its foundation 
gimniers were bought from breeders of Dishley 
sheep, that rams were hired from the Culleys 
and other northern breeders, and thereafter for 
a series of twenty-five years from one member 
of the Bakewell Club, and for ten or twelve 
years afterwards from another member of that 
club, until the time came when purchases were 
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made from flocks of Border Leicesters which 
are still in existence. Surely a record of pure 
enough breeding' The other example is fur¬ 
nished by the nock owned by' Lord Pol war th 
of Mertoun, and originally founded by the 
present owner’s ancestor, Hugh Scott, after¬ 
wards Lord Pohvarth, about the year 1790. 
It is recorded that Mi Scott purchased both 
ewes and rams from Kakewell, was in the habit 
of hiring rams from linn, that he also made pur¬ 
chases from Pulley, Jobson, and other northern 
breeders, and that since lHoG no extraneous 
blood has been intioduced into the flock While 
it was the fanly common practice up to about 
1830 for northern breedeis to use lams bred m 
the south, from that date* onwards the practice 
was gradually discontinued, until by the middle 
of the century it was altogethei abandoned 
This wax due to the fact that the Iancesters 
bred m the north had slowly but suioly become 
less and less like those bled in the south—in 
fact they had become quite a ditleient type of 
sheep. As a consequence a good deal of jealousy 
wax aroused between tin* noithoin and southern 
breeders when both types of sheep wen* shown 
m tin 1 same class at the meetings of the Loyal 
Agricultural Society of England and the High¬ 
land and Agi leultuial So< lety of Stotland The 
question was often laised as to whit h type was 
the true lepresentative of Bake well’s Leicesteis, 
hut it was never satisfactorily answered, as the 
show yaid decisions depended upon whatevei 
party was in the majoi ity on the judicial bench 
Phargos of ci ossbiceding weie made on both 
sides without any possibility of then being sub¬ 
stantiated But when we lemeinhei the diflci- 
ence of soil, of climatic conditions, and of tin* 
system of feeding, and, above all, the* dillerent 
predilections of bleeders, it would have* been a 
matter of surprise if a ditleient tvpe of sheep 
liad not been evolved Jt wax thereto]e un¬ 
necessary to dispute the fact that both types 
were directly descended from Bakevvell’s Lei- 
ccstcrs The friction bctw’een the two sections 
went on increasing, and the noithern breedeis, 
styling them 1 sheep ‘Bolder Leieextcix’, began 
to bring pressure to bear on the Highland and 
Agricultural Society of Scotland to provide 
separate classes for Leiecxterx and for Bordei 
1 ancestors This necessitated <i good deal of 
agitation, but it was ultimately conceded, as 
the records of the Highland and Agricultural 
Society show that while classes weic piovidcd 
for Leicesters only up to tin* year 1808, classes 
for both sections were provided from 1809 to 
1872, for Bordei Leicesters only in 1873 and 
1874, for both sections from 187f> to 1881, and 
since that date for Border Leicesters only 

Nevertheless the addition of the woid ‘Border 1 
has led many' people to conclude that the Border 
Leicester must have been produced originally 
by crossing the Dishley Leicesters wdth some 
Border breed of sheep. An attempt has already 
been made (it is hoped successfully) to show how 
the appellation ‘Border’ came to be given, and 
how the difference in type was brought about 
by natural rather than artificial causes. But 
some WTiters even to the present day maintain 
that the pure-white face and legs of the Border 


Leicester could only have been secured by an 
admixture of Pheviot blood. No evidence is 
adduced to prove this, and a little consideration 
will show that there is absolutely no ground 
for assuming it. In the first place the Dishley 
Leicesters were whiter than the Pheviots, as it 
was not at all uncommon about the middle of 
last century to Hee Cheviots with grey oi dun 
faces and legs. In this connection it may be 
remarked that at the Newcastle meeting of the 
Royal Show in 1804 an exhibitor of Leicesters 
stated that the sheep he w r as showing wer e pure 
I)ishley r Leicesters, and had been ‘ in-bred ’ from 
the time of Bakewell’s death; that these sheep 
were seen and particularly noted by the writer’s 
father, who declared that then faces and legs 
were perfectly white Hence there is no ne¬ 
cessity' to look far afield for the white points of 
the Bordei Leicester. In the second place, if 
the Cheviot cross liad been mtiodueed the ten¬ 
dency would have been to make the Bordei 
Leicester smaller than the Dishley, whereas the 
leverse is the case And m the third place, the 
Pheviot is dorp and round in the belly', while 
the Bolder Leicester is more drawn up m the 
belly thcin the Dishley Leicester When all 
these ]>(tints are taken into consideration, thcie 
can be no loom left for doubting the purity of 
Border Leicesters as direct lineal descendants 
of the Dishley Leicester. 

Having thus traced the c irly history of tin* 
breed, let us now turn our attention to the 
appearanee and general characteristics of its 
tvpual specimens For this puijiose a deseiiji- 
tion may be given of a sbeailing ram as he 
would appeal m the show yaid or sale ring at 
from sixteen to eighteen months old He wull 
measure about 32 in in height at the shoulder, 
and 40 m in length from the crown of the head 
to the tail He lias a wide, level back, well and 
evenly covered with mutton that is linn to the 
touch. His width of hack be owes to the fact 
that his ribs are well spiung- a flat lib, in this 
as m other breeds, is discounted. Thu* spring 
of his i lbs enables lnm to carry his stomach high, 
so that Ins undeilmc is almost ;is straight as his 
back The head is all-important, too strong a 
bead is an indication of coarseness, as too weak 
a head is of delicacy It should, nevertheless, 
be thoroughly masculine in character, with 
smooth clown, ears evenly set on, and neither 
drooping nor too much cocked; with clear, bold 
eye*, and wide, dark nostiils A pmk or w'hite 
nose is legalded with much disfavour as being 
indicative of a weak constitution, but at the 
same time it lias to be noted that breeders 
experience great difficulty in keeping clear of it 
The skin of the head should be of a pale-pink 
colour, and covered with pure-white hair. Oc¬ 
casionally a black spot will appear on the head 
or ears, and, while this may not be regarded as a 
serious blemish, it is not encouraged by breeders. 
The neck, tapering nicely from the head, should 
be strongly set in at the shoulders—there must 
be no slackness at the junction, giving the im¬ 
pression that the neck and shoulders liad been 
made at different times. The shoulders should 
slope gently to the ribs, and thus avoid narrow¬ 
ness round the heart. The loin should be wide 



195 


Border Leicester Sheep 


and firm, and the quarters long and deep. The 
legs must be squarely set under him, stiong, 
with clean, flat bones, covered with perfectly 
white hair and quite free from wool. The whole 
body should be evenly covered with wool of 
equal quality and comparatively fine staple— 
curly, but not open to the skin. If he has all 
these desirable characteristics lie will be evenly 
and symmetrically balanced at eveiy point, with 
the result that he will be able to move freely 
and carry himself in a gay and majestic manner 
that suggests that he has attained such a high 
degree of perfection of motion as is equalled 
by few and is surpassed only by his female 
relative. 

The above description of a sheading iam is to 
a large extent equally applicable to a sheading 
ewe or ginimer, except that she must, of oomse, 
be distinctly feminine in appearance While 
she is sweeter and milder in countenance, and 
less strongly built than the ram, she must not 
by any means piesent such an eflenunate appeal- 
ance as would be antagonistic to the possession 
of a sound and robust constitution. It need 
only be added that a liist-iate Bordet Leicester 
gimmor aflords the most perfect picture of 
beauty and symmetry that is to be found in die 
whole sheep world 

To turn now to the distnbution of the bleed 
As then name implies, they aie to be found m 
greatest numbeis m the south-eastern counties 
of Scotland On the south side of the JLloidei 
they are hugely bred in Northumberland and 
< 'umhedand, and to a mole limited extent in 
i)ui ham, Yorkshire, and Westmorland. Nu- 
ineious flocks are to be found in the western 
counties of Scotland, south of Glasgow, while 
then sound and healthy constitution has secured 
foi them quite a number of enthusiastic breeders 
also in the midland and nortli-eastein counties 
of Scotland. In fact, as far as Scotland is con¬ 
cerned, it may safely l>e said that the only dis- 
tilets in which Bolder Leicesters are not bied 
arc* those eompiised m the western Highlands 
In Ireland they have made great advances in 
popular favour of lecent years, and there are 
now upwards of twenty-five registered flocks 
maintained in that country. About 100 rams 
and ewes are reported annually to foreign and 
colonial countries, chiefly New Zealand and 
Canada Tins wide distribution clearly justifies 
the statement that no other pure breed of sheep 
has to so large an extent adapted itself to such 
variations of soil and climate as the Bolder 
Leicester. So long as they are not glazed too 
closely, and provided that the land is natu¬ 
rally dry, they can be bred, and they will thrive 
on land of medium quality, even though the 
situation is high. They have been successfully 
reared at an altitude of 800 to 1000 ft. above 
sea level. 

The yield of mutton produced by sheep at 
a year old varies from 100 to 120 lb. It may 
be at once admitted, however, that no admirer 
of the breed, however prejudiced, would claim 
that the mutton of the Border Leicester is of 
first-rate quality, and the question naturally 
arises: For what purposes are such large num¬ 
bers reared? The answer to that question is 


that the production of rams is the chief object 
which breeders have in view. It has been com¬ 
puted that fully 7000 shearling tains are sold 
annually at the various sales, which are held 
usually in the month of September. By far 
the most important of these sales is that organ¬ 
ized by the Border Union Agricultural Society 
at Kelso, at which all the best specimens of 
the breed are disposed of. Other centres at 
which large numbers are sold are Edinburgh, 
Perth, Aberdeen, Glasgow, Ayr, Carlisle, and 
Bothbury. It is estimated that not more than 
500 of the rams sold are mated with pure-bred 
ewes It follows, therefore, that the great ma¬ 
jority are used foi cross - bi eedmg purposes. 
This is the kernel of the situation, this explains 
| the marvellous popularity of the breed, 
i The most important cross is that produced 
j by mating the Border Leicester ram with a 
Olieviot. cue The oilspring is what is known 
as the ‘ Half-bred a type of sheep which com¬ 
mands such respect that separate classes are 
now piovided for them at the Highland and 
other leading shows in Scotland. The half-bred 
owe is tin* great comnieici.il stock ewe of the 
lowland aiable farms of the south of Scotland 
and the north of England. They are bred on 
the high-lying farms where Cheviot ewes are 
j kept, the general practice being to cross the 
('hex lot ewe with the Bolder Leicestei rani 
after sin* lias reared two or three crops of 
Cheviot, lambs. The half-bred weddor lambs 
are fed off on turnips, while the ewe Iambs are 
sold at such centios as St. Boswell's, Kelso, 
Duns, Peebles, and Heston, the top price usually 
being fiom 38.9. to 10.9. per head, although in 
HH)7 one lot at St Boswell's was sold at the 
extraordinary price of 41s. pei head. From 
them three or four crops of lambs are taken, 
and then they aie sold as draft ewes to farmers 
who keep a ‘Hying flock*, taking one crop of 
lambs fiom them, and disposing of both ewes 
and lambs to the butcher in the following sum¬ 
mer. The half-bred ewe is again ciossed with 
the Bolder Leicester ram, pioducmg ‘three- 
parts-bred ’ lambs, which are either sold fat as 
lambs, or aie fed off on turnips and disposed of 
any time fiom December to March, according 
as they have been pushed forward more or less 
rapidly It should be added that within the 
last decade there has been a growing tendency 
to cross the half-bred ewe with a Down ram. 
For this purpose Oxfords, Shropshire!*, and Suf¬ 
folk* are used, with a decided preference for the 
Oxford. As to the relative merits of the Border 
Leicester and Down crosses opinions differ, and 
however strong the inclination may be, there is 
no intention of arguing the case here. Suffice 
it to say that the great majority of farmers are 
agreed, presumably as a result of exper ience and 
not of theorizing, that it is advisable to use the 
Border Leicester ram for at least i he first, and 
in many cases also the second, c op of lambs, 
and to mate only the older ewes witn the Down 
ram. The reason given for this is that the pro¬ 
duce of the latter cross entails more difficulties 
at the time of parturition, and therefore there 
would be a risk of increased losses if the young 
ewes were mated with a Down ram. Of the 
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half-bred ewes it only remains to be recorded 
that they are excellent nurses and very prolific 
breeders, for with ordinaly care in management 
they will generally rear 175 per cent of lambs. 

A nother cross from the Border Leicester ram, 
second only in importance to the half-hied, is 
that from the Blackfaced ewe, known as the 
grey faced or mule These aie hied more com¬ 
monly in the north of England, especially m 
Northumberland, than in the south of Scotland, 
while they aie also hied in very large numbeis 
in the north of Scotland They are not so Luge 
as the half-hied, but then mutton is pci hups oi 
better quality The ewes aie managed in mm h 
the same way as the half hied ewes, and like 
the hitter they aie good muses, although not so 
pro! i tie 

Il.mng seen the extent to wbu h the Bolder 
Leicestei i«im is utilized foi crossing with the 
ewes of other bleeds, it may be well to indicate 
biiefly the reasons that make him so much 
valued for this purpose. Fustlv, being a thick- 
fleshcd and easilv fattened sheep, when nossed 
with the thm-lle.shed and slow-feeding moun¬ 
tain ewes the produce is a qmchh maiming 
sheep, wutli a bettci quality oi mutton than the 
sue and a greatei quantity of it than the dam 
This dual impiovement is so inaiked that smh 
crosses aie regarded as the gieat ient.-pa\ing, 
commercial sheep in all the feeding distruts of 
Scotland and the ninth of England Secondly, 
being active, high spirited, and of a sound con¬ 
stitution, he is aide to follow the ewes on the 
steep, exposed hillsides on wdncli so many large 
floeks are pastil led during the early winter 
months The fact that foi upwaids of a century 
Border Leicester lams have stood this severe 
test, is ample pi oof of then plm k and endui anee 
Thu dly, although he has a heavy (arc ass of mut¬ 
ton, hr ear lies it on line* hones, and hence when 
he is crossed with small mountain ewes there is 
no gieat lisk of loss dunng tin* lambing season, 
such as would be* likely to lesult if strong boned, 
coalsc-headed lams were used 

These char actei rst i< s justify the* claim that is 
made* on behalf of the* Bolder Leicestei, th.it of 
all British breeds ot sheep lie* is the most valu¬ 
able* crossing sire in existence* 

In tin* Border Leicester breeders foi mod 
themselves into a societv ‘The Society of Bor¬ 
der L< she *p B *de* T 

olqects they had 111 view was that of issuing a 
Flock Book, in which not only both rams and 
ewes are registries!, but each flock lias its own 
registered nmnbci The first volume of the 
Flock Book was issued m and showed 

tlut the* Society consisted of lf>5 members, 
while 3H(5 rams were registered under 160 flocks. 
Vol IX, issued m 1007, shows that the member¬ 
ship had been increased in the meantime to 251, 
and that the number of registered flocks is now 
240 [j wo ] 

[The writer desires to state that in the com¬ 
pilation of this artu le he has very largely tehed 
upon the information contained in the many 
contributions made to the* agricultural and 
other press by his late father, John Wood] 

Borecole.— The Boiecoles or Kales form a 
section of the Cabbage tribe, and are among the 


hardiest and most useful, particularly for the 
supply of winter greens. They grow in any 
garden soil, and when well cultivated their leaves 
are excellent in flavour and ically good whole¬ 
some food. Cottagers grow them largely, as 
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they may be relied upon when few other vege¬ 
tables can be got. The main crop should be 
sown in April, and when large enough to be 
tiunsphinted tliev should be sot out in lows in 
the* usual way. The stiongest growers may be 
planted 2 ft apart Tn gardens wheie space 
is limited it is usual to plant Boiccole between 
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the rows of potatoes after the latter have been 
filially earthed up. When the potatoes are dug 
the Borecole should be earthed up. Tn dry 
weather it should be regularly watered. In 
gathering Borecole for consumption, the tops 
should be cut off first, the lateral growths then 
develop, and these may be taken in succession 
as they become large enough. Well-grown Bore¬ 
cole, jf the shoots are gathered when they are 
young and tender, form a really excellent dish. 
The following aie first-rate varieties:— 
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Asparagus or Manchester Kale. —Stems 2 ft. 
high, the leaves purplish; a favourite market 
variety, particularly in the north of England 
Cottager's Kale. — Stem 2 ft. high, with 
plain or curled leaves, green; an abundant 
sprouter, growing in the coldest weather. 

Egyptian Kale —Stem 6 m. high, developing 
numerous succulent shoots m spring, which nun 
be blanched and used as a substitute for Sea 
Kale. 

Purple Winter. —Very popular in Germany, 
and one of the most productive and haidy, its 
leaves are much curled, and of a deep-purple 
colour. 

Scotch Kale —Grows sometimes a yard high, 
and is an excellent spiing vegetable, the llaxoui 
being much heightened by fiost 

Tree Garbage m Jersey Kale grows to the 
height of (j ft., in .Jersey even higher, its stems 
being sometimes used as walking-sticks It has 
laige, oblong, wavy leaves, the voung sprouts 
only being eaten. The Thousand-headed Cah- 
b<u/e is a form of this which does not grow so 
tall, .md sprouts more freely 

Variegated Kale has much curled foliage, 
beautifully variegated, gieen, } ellovv ish-white, 
gieen and purple, red, and purple varieties being 
known. It is used ioi garnishing, and is also 
excellent when cooked [vv w ] 

Boric Acid and Borates. — Ol all the 
modern (hemieal pieseivatnes the boron pie 
servntives, boric acid and borax, are the most 
hugely used. Probably the only preservative 
whu h is more hugely used is common salt 
Then* is this diHeience between the use of com¬ 
mon salt and boric acid Salt is a neccss.u v 
constituent of the body and of the food of animals, 
and therefore it is sometimes spoken of as a 
natural preservative The boron < onipounds, on 
the other hand, aie not normal constituents of 
the food of animals, and do not play any part in 
the nutrition of the body or m building it up 
Salt lias been used as a preservative of foods 
from time immemorial, while the boion com¬ 
pounds have come into use only in (juite leeent 
times At the same time it is to be lemombered 
that foods preserved with salt contain excessive 
amounts of that constituent An animal fed 
largely on such foods receives amounts of salt 
fai in excess of what are iequned foi the func¬ 
tions of the body. 

The boron compounds in use as preservatives 
are bone acid and borax. Boiax is a sodium 
salt of boric acid. In other words it is a com¬ 
pound of soda and boric acid. Many preserva¬ 
tives sold under such fancy names as Arcti- 
canus, Gonservare, Glacialme, &«*., arc mixtures 
of these two substances. Others contain such 
substances as salt, nitre, salicylic acid, and car¬ 
bonate of soda in addition to the boron com¬ 
pounds Generally speaking, however, the sub¬ 
stances sold as food and milk preservatives aie 
largely composed of boiic acid and borax. 

Boron compounds are found widely distri¬ 
buted in nature, but only in small quantities. 
They aie found in minute quantities m many 
vegetable substances. They are found, for in¬ 
stance, in grapes and other fi uits Preparations 
of fruits, therefore, such as wines, fruit juices, 


and preserves, may naturally contain a little 
boric acid. But the quantity so found is ex¬ 
tremely small, and of quite a different order of 
magnitude from the quantities added artificially 
for preservative purposes. There is therefore 
no danger of mistaking the comparatively large 
quantities added as piesci vatives for the minute 
quantities which occur naturally. The com¬ 
mercial supply of boron compounds is obtained 
chiefly from volcanic regions, such as Tuscany. 
It is found m the waters of springs, in lakes, and 
in deposits foimed by the di ving up of lakes. 
It is obtained both as borax and as boric acid 

Boion preservatives have laigply i(‘placed 
salt in tin* preset\almu of butter and of cer¬ 
tain meat foods like bacon and ham With 
inipro\cd methods of preparing and pi« reiv¬ 
ing food, it is no longei necessary to use laige 
amounts of <<>mmon salt such as were fomieily 
neeessai \ 1 n oi dor to pi eserve butter for winter 

use it was formcrlv common to add 5 to 10 per 
cent of salt It was neeessai v to make tlie butter 
intensely salt if the salt was to be effective as 
,i piesei vative. So in the case of bam and poll , 
when preserved with salt a huge percentage of 
the pieservatiw* had to lx* used, and the foods 
were rondelcd unpalatablv salt. Very salt foods 
ait now almost, unsaleable Public taste de¬ 
mands, for instance, that salt butter should be 
mild cured, that is, that it should not contain 
nion* than about 2 pel cent of salt. The same 
is tlu* case with ham and bacon. Boric acid is 
almost without taste, and its pi oservativc action 
is much more powerful than that of salt For 
instani e, it has been found that 0 5 percent of 
bom at id is sufficient to pieseive buttci, while 
f» per cent of salt is iequned 

At cording to the evidence given before the 
Departmental Committee on the Use of Preser¬ 
vatives in Food, boion pieservatives have been 
found in milk, cream, condensed milk, sausages, 
]jotted meats, buttei, margarine, bacon, bam, 
wines, temperance bevel ages, potted shrimps, 
caviare, fish (flesh and smoked), wines, ales, fi mt 
juices, \ illegal, game, poultiy, tongues, meat 
extracts, flesh and salted meat, and feeding- 
cakes for cattle. 

Bone acid and borax* have little power of 
killing genus They do not act as preserva¬ 
tives by killing tlu* genus which cause decay, 
but only by inhibiting or retarding their action. 
Thus, in the case of milk, the addition of boric 
acid in tlu* quantities in which it is ordinarily 
used as a pi exervativc merely delays tliesouiing 
of the milk for a period, which varies with the 
tcmpeiftture and the extent to which the milk 
has been contaminated with organisms. In no 
ease will the preservative cause the milk to re¬ 
main sweet more than two or three days longer 
than it would have done without any addition. 
The quantity of boric acid commonly added to 
milk vanes from *05 to *1 percent, or from 35 
to 70 grains per gallon. 

Fierce controversy has raged round the ques¬ 
tion whether the use of boron compounds as 
food preservatives should be prohibited or not. 
Both in this and in other counti ies this question 
has given rise to a great deal of enquiry and in- 
vestigation The boron presei vatives are now 
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ao extensively used, and in such a great variety 
of foods, that it becomes a question of impor¬ 
tance to determine whether their unrestricted 
use endangers to any extent the public health, 
or is undesirable for any other reasons. On the 
one hand it is contended that boron compounds 
are harmless when taken in preservative quan¬ 
tities ; that in the amounts used for preservation 
of foods they have even less etie< t on human 
beings than salt and nitre, winch have been 
used as preservatives fiom tune immemorial, 
that they are practically without taste and smell, 
and that therefore they are well suited foi use 
as presetvatives, and (‘liable mamilactuiers to 
meet the modern demand fm mild-cured articles 
In connection with these contentions many ex¬ 
periments have been made on animals and human 
>eings to show that the regain 1 (onsuniption of 
small quantities of boric acid does not inline 
them. 

Oil the other hand it is contended that, unlike 
salt, born* a< id is not a natural constituent ol 
food or of the human body, that it has only 
been introduced as a pieserxative dm mg quite 
ievent tames; th.it even if it does not.do demou¬ 
nt! able harm vvliele a few (loses aie taken, the 
eontimied consumption of even small quantities 
in foods will ultimately cause inpiiy, if not, to 
healthy adults at any late to young pci mods, in¬ 
valids, and those who siillei fiom weaknesses of 
ceitam kinds, and finally that the umestneted 
use of such a convenient, ding leads to careless¬ 
ness in handling food, and to neglect of cleanli¬ 
ness and oilier piecautions which aie necessaiv 
to make it keep piopetly without (hemica 1 pre¬ 
servatives Numerous experiments have been 
made in this and othei count,lies on human 
beings and animals, showing that bone acid not. 
only causes injury to the young and to those 
suffering from certain complaints, but, even to 
healthy adults when it is taken foi long-con¬ 
tinued periods 

The result of the discussions and investiga¬ 
tions which have taken plac c has been that 
the use of boric-acid piosei vatives has been 
prohibited m some* eountiies and lestruted in 
others. In this count,iy the l>epaitmental Com¬ 
mittee on Food Preservatives, which reported m 
1901, recommended that the use of boion and 
all other preservatives in the case of milk should 
be constituted an offence undei the Sale of Food 
and Drugs Acts They also lecommended that 
it should be lawful to use bone and as a pie- 
servative in cream, provided the amount does 
not exceed 0 25 per cent and is notified by r a 
label upon the vessel; and that, it. should be 
lawful to use bone acid m buttei so long as 
the amount does not exceed 0 5 pel cent. With 
regard to ham and other foods, the Gommittee 
made no definite recommendation. The recom¬ 
mendations of the Committee have not yet been 
embodied m any Act of Parliament, but they' 
are very genet ally acted unon by the authorities 
■which administer the Foou and Dings Acts and 
by the Courts. 

In addition to the use of boron preservatives 
in human foods, they are used to a certain extent 
in cattle foods Their c hief occurrence under 
this category is in Bombay cotton rake, which 


nearly always contains a little borax. It is said 
that this is not used so much as a preservative 
as because its presence gives the cake a brighter, 
fresher, and more attractive appearance. 

Boron compounds are also used in medicine 
and surgery. Many antiseptic ointments and 
dressings for cuts, burns, &c , contain boric acid. 

[j H.] 

Boring, the process of perforating wood, 
iron, rocks, or other hard substances by means 
of instillments adapted for the purpose. For 
boimg wood the tools used are atria, gimlets, 
augers, and bits of various kinds, the latter being 
applied by means of a ciank-shaped instrument 
called a brace , or else by a lathe, transveise 
handle, oi dulling machine. Boling in metal 
is done bv drills or boring bars revolved by 
boi mg machines Boling in the eaitli or rock 
foi mining, geologic, oi engineering pm poses 
is cllected by means of augers, drills, or jumpers, 
sometimes vviought by hand, but now usually 
bv machinery (linen bv steam or frequently 
by compressed an In ordinaly mining prac¬ 
tice a lane hole is usually commenced by dig¬ 
ging a small pit about (i ft deep, over which 
is set up <i shear - legs with pulley, ike. The 
holing rods aie fiom 10 to 20 ft. in length, 
capable of being jointed together by box and 
seievv, and having a chisel nisei ted at the lower 
end A level is employed to raise* the boie rods, 
to winch a slight twisting motion is given at 
each stioke, when the lock at, the* bottom of the 
hole is broken bv the icpeated percussion of the 
cutting - tool. Various methods an* employed 
to c lear out the trituiated lock. The work is 
much quickened by the substitution of steam 
power, water power, or even horse power* tor 
manual lahoui. Ot the many forms of boring 
machines now in use may be mentioned the dia¬ 
mond boring machine, invented by Bosehot, a 
Swiss engineer. In this the cutting-tool is of 
a tubular form, and receives a uniform rotatory 
motion, the result being the production of a 
cylindiual core from the lock of the same size 
as the inner periphery of the tube The boring 
bit is a steel thimble, about 4 ill. in length, 
having two rows of Brazilian black diamonds 
firmly embedded therein, the edges projecting 
slightly The* diamond teeth are the only parts 
which conic* m contact, with the rock, anil their 
baldness is such that an enormous length can 
be bored with but little appreciable weai. 

Borzoi Hound, - The Borzoi, under the 
name of the Russian wolfhound, has been known 
in this country for nearly thirty years, the fre- 
quentcis of dog shows having become familiar¬ 
ized with it through Lady Emily Peel’sSandring¬ 
ham, a dog which won many prizes in his day. 
D was not, however, until a very much mole 
recent, penod that the popularity of the breed 
became established m England, where it is now 
a favourite breed amongst the aristocracy, Her 
Majesty <^ueen Alexandra possessing one of the 
most successful show kennels in the country. 

In its native country—Russia—the lines of 
the Borzoi have always fallen in very pleasant 
daces, as from time immemorial the breed 
ms been identified with the reigning house, 
the kennels of the Grand Dukes being filled by 
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admirable specimens of the variety, possessed of 
lengthy and well-authenticated pedigrees. Of 
recent years many of these illustrious person¬ 
ages have permitted specimens of their breeds 
to be exported to England and elsewhere, the 
result being that amongst the kennels m this 
country there are several whose inmates aie 
fully equal to competing against the best Borzois 
that Russia could bring against them. 

At the same tune it must not be imagined 
that the Borzoi is bred m Russia, eithoi by ment¬ 
hols of the Royal family or by humbler mdi- 
viduals, moieU asacompanionableoi ornamental 
dog The reverse is the fact, as the bleed cnteis 
laigelv into the existent conditions of spoit, 
being used hugely by wolf-htniLers in then op- 
eiations. The duties of these hounds when so 


animal than either of them, though upon more 
elegant lines llis head, too, is far longer and 
narrower, and his coat, winch is long and silky, 
though at the same time weather-resisting, pro¬ 
vides another feature of distinction The skull 
is not merely nairow, but curiously cm veil; in 
fact, in some dogs it is shaped fiom the tip of 
the nose to the o( (ipitul piotuberame something 
like a bow. The muzzle is long and the jaws 
and teeth extiemelx powerful, whilst the eves, 
though small, not mil equcntly possess the pe- 
< iili.'ti languishing expression wludi is so char- 
cU tei istK of the ( ollie 

The iicm k of the Boi/oi is lout; and giacefully 
ai< lied, the shnuldcis oblnjue, ami the ( host, like 
th.it of the giev hound, \erv deep and nanow', 

I s.i that llieie is pleni v of space piovuled tor the* 
he,ut and lungs with- it 1111 - 



paiimg th(‘ '-peed of the dog, 
as the luoad-eliested bleeds 
aie m\aiiabl\ slow b\ mm- 
pal lson with the othcis r l'he 
body is long and llat sided, 
thci (* being a dec uled i ise at 
t he loins, w In* h aie pow ei Ini, 
whilst tlu‘ tail is (allied 
lathei low The tail ltseli is 
pi of uscly featheied with long 
silken hair and is sumitai- 
sl»„iM*d, though if the animal 
is excited it is eai ned a little 
higlici than usual r rhe tiont 
legs are lather long, but must 
be heav\ in bone and sot oil 
well midoi the dog, for a 
lloizoi which is out at 
shoulder or bent in his foie 
legs possesses xeiy gloat 
faults 

'Hie coat, as mentioned 
above, is silky in appeal a mo 
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and of a good length, but it 
is not so tine to the touch as 


engaged resemble in a gieat measure those of 
the Scottish deerhound in our northern forests, 
as they are required to follow and hold up a 
wounded wolf until the hunteis anive and 
mfbet the roup dr (jnlre. By many people it 
is imagined that the hounds are sent into the 
eoveits to engage the enemy, but tins is not the 
cast', the usual couise being foi them to be held 
in leserve outside a wood, and to be slipped 
at wounded wolves as they escape to the open. 

It is pel haps fortunate that more is not ex¬ 
pected of the Borzois, for they art* by no means 
brainy dogs; in fact, beautiful though they ai t*, 
their intelligence is lower than that of the aver¬ 
age member of the canine race, and this is not 
surprising; when the extreme narrowness of tin 
skulls is remembered. Hence the experiments, 
which undoubtedly have been made, of crossing 
them with the cdlio have proved disastrous to 
the intelligence of the descendants of the cross, 
undoubtedly handsome though some of them 
are. 

The general appearance of the Borzoi re¬ 
sembles that of Doth the deerhound and the 
greyhound, but as a rule he is a much taller 


might be imagined, and there 
is a sufficiency of under coat to assist the outer 
one in keeping the skin of the dog both dry and 
waini, even when he is exposed to the influences 
of bad weather. The nanowness of his chest, 
the length of Ins legs, and the manner in winch 
the hind ones are bent, all combine to render 
the Jim ?oi a \ ei \ speedy dog, as indeed he needs 
to be, as a wolf that is only supei finally wounded 
would soon leave a slow dog far behind him 
when he liolts for safety. Tin* Borzoi, moreover, 
in spiti* of Ins refined appeal ante and the soft, 
languishing expiession of hise^es, is unquestion¬ 
ably a very courageous dog, and one that will 
give and receive punishment far better than 
could possibly be imagined from his looks. As 
observed above, he is not a pai ticularly intelli¬ 
gent animal, and hence his value as a companion 
is inferior to that of many other breeds, but in 
the manner of good looks lie sutlers by com¬ 
parison with no other variety. Indeed there 
can be few more attractive sights for the dog 
lover than three or four couples of highly bred 
Borzois disporting themselves in a meadow, their 
white coats relieved by fawn or brindle mark¬ 
ings flashing in the sunlight, whilst the grace 
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and elegance of their movements would alone 
he sufficient to attract the attention of all who 
see them. The weight of a full-grown Borzoi 
is about 100 lb., bitches averaging about 25 lb. 
less There is a club devoted to the interests 
of the breed, and to the niembeis of this associa¬ 
tion much of its improvement is undoubtedly 
due [v.s] 

Bos antiquus, longifrons, &c See 

Cattlk. 

Bostrichus. See Xrumours 

Botany. — The science of botany is con¬ 
cerned with the study of plants, and since 
these may be viewed oi studied fiom many 
difl'eient standpoints, seveial different divisions 
of the subject arise 

The foim of the plant and its seveial parts 
liiav he the object of the study, this blanch of 
botany being spoken of as van ofioloyi/ It is 
comerned with the form and development of 
the loots, stems, leaves, and othei members of 
the body of the plant, and also with then struc¬ 
ture oi anatomy, as well as with the natuie 
and form of the iclls and tissues of which the 
pal ts ai e eolistl acted 

'Phe study of pfti/sio/ofji/, another branch of 
the s< icnre, deals with the filiations oi woik 
earned on by the vanous ]»aits of the plant 
Tlie great piohlenis of the absm ptmn of food 
materials by glowing plants, the pi occsses of 
respiration, transpiration, assimilation, and ie 
pioduetion, aie the main objects of ph>siologi- 
eal study Most of these ate 1 1 eated in special 
aitnles,and are of the utmost nnpoi tam e to the 
fannei oi gaideiiei v\ ho wishes to thoioughlv 
giasp the meaning of sound practice in the 
management of < tops of all kinds (See, in par- 
ti(ulai,art Pi, avis, (Jiiovvtii oi ) 

The third great division, that of taionomy or 
the < htsafit atinn of p/ants, may be mort* espe¬ 
cially dealt vvitli lieie Systematic or elassili- 
catoiv botany is eoneei ned with the nomen- 
ikituie and desciiption of plants, and their 
airangement into groups. Two mam principles 
of i lassifieation ate possible In some svstems 
tjie vanous forms of plants are ananged ae- 
coiding to ,m ailutiaiy standard of halut, shape, 
oi number of parts of the flowct s or othei oigans 
Of tbest* mtitiriaf systems of classification the 
best known is that adopted by Linn.rus In 
this scheme floweting plants are plac ed in gioups 
aeeoiding to the numhei and arrangement of 
tin* stamens and caipels of the flowers 

r rhe wttoral system of classification now in 
geneial use endeavours to place all icpiesenta- 
tives of the vegetable kingdom ill the oidei of 
their genetu relationship, it being assumed that 
all living things an* ielated to each other by 
des< cut A complete and exact determination of 
the evolutionary histoiy and the construction of 
a family tree of the plant, world is, however, not 
likely* to he attained, since many links in the 
i bain of development have disappeared No 
hard-and-fast, rules can be laid down for deter¬ 
mining genetic affinity among plants, but in 
foinnng the gioups of the natuial system 
botanists take into consideration many charac¬ 
ters of the plants—their general structure, the 
morphology of the repioductive organa, as well 


as the facts of their life-history, and the geo¬ 
logical record as far as it can be ascertained. 
In this way it is contended that those plants 
most nearly related by descent will be placed 
together. 

Special names are given to the different groups 
into which plants are divided. All individual 
plants which resemble each other in form and 
structure of root, stem, leaves, flowers, and other 
characters, so much that they may be considered 
to be descended from a common ancestor, are 
spoken of as a species 

Variations occur within the species group, 
and it is found necessary’ to have terms for 
these To the fluctuating variations winch are 
common among the descendants of living tilings 
there is little need to refer further they aie 
not transmitted t<> the offspring. Variations, 
howevei, of a peimanent nature often arise, 
and appear wuth regularity 7 m the subsequent 
generations; Midi aie sometimes named sjioits 
and Mutations Plants exhibiting these constant 
vanations fiom the type species aie named sub- 
speeies Among wheat, barley, cabbage, and 
othei cultivated plants, groups of this chai- 
acteraic < ominoii, and aie usually spoken of as 
races 

(Vitaln species closely resemble each other 
in many chaiacteis, and aie united into a gioup 
called a yen ns. Thus the cabbage, turnip, dau¬ 
bs k,and mustaid lesemhle each othei in general 
foim and structure of then floral oigans, they 
foi in the gen us lirassica 

The botanical name of a plant consists of two 
Latin words, the fust indicating the genus, the 
second the species to which it belongs. Thus 
the cabbage is named lirassica oferacca , the 
tin nip lirassica Rapa Since the same species 
has been sometimes named differently by two 
botanists, it is usual to append to the name that 
of the botanist who used it (lus name being 
generally m an abluev lated foim) 11 oferacca , 
Linn, or Jl olcmcea , L, means that Lmmeus 
gave this name, and the plant meant is that 
which he dosei ibod undei this name 

(■Jenna, are grouped togetlici into famines or 
ordei, s, coders into classes^ and classes into divi¬ 
sions Every individual plant, thoiefoie, be¬ 
longs to a species, eveiy species to a genus, 
evety genus to a family or order, and so on. 

The following aie generally recognized divi¬ 
sions and classes of the vegetable kingdom:— 


Sometimes 

teimeil 

(Myptogams 

or 

Flowerless 

Plants 


Phanero¬ 
gams oi 
Flow cling 
Plants 


/Division I Thallopliyta— 

1 (’lass 1 Algae. 

L’liiss 2 Fungi 
II. Bryophyta— 

(’lass 3. Ilejiatic® 

('lass A. Musei. 

Ill Ptondopliyta— 

(Mass 5 Fihcineau 
(Mass (5 Kquisetiuesu 
(Mass 7. Lycopodineau 
Division IV. Speimatopliyta 

Subdivision A (ly innospei m.*e. 

(Mass 8. (rymnospeiimv. 
Subdivision 15 Augiospeimse 
(Mass J) Moiiocotyledones 
(Mass 10 Dicotyledones. 


\rclie- 

goniatie 


The* Tlmllophyta are simple plants which 
exhibit little or no differentiation of the body 
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into stem, root, or leaves, tlie branches when portance. In it are included the majority of 
they occur being like the rest of the body of plants which are cultivated and utilized by 
the plant. Of these the Alg;e possess chloro- man, or used as food by animals. The chief 
phyll, the Fungi none. The latter are of great feature of the division is the production of a 
economic importance, since among them are ‘seed’, a peculiar structure which when ripe 
mushrooms, toadstools, and moulds, many of contains within it an embryo or young plant, 
which are the cause of diseases in higher plants. The plants belonging to this division seem 
In nature two or three groups of oigauisiiis j to be tlie descendants of some of the Aiche- 
are met with which are of very simple constiuc- j gomat.e, and like them possess reproductive 
tion, and exhibit affinities both with the animal organs, which, although much modified, suggest 
ami vegetable kingdoms Among them are (1) j relationship with tlie former. Moieovei, an 
the Myxomycetes or Mycetozoa, which m the i alternation of generations is present in their 
vegetal ive state are naked, slimy pieces of proto- ! evcle of development The highly developed 
plasm capable of creeping about on rotten wood, 1 sti ueturc know n and desciibed as the plant 
leaves, and other materials; (2) tlie Flagellatie, ! itself in this division is the spoiophyte or 
unicellular motile organisms met with in water, 1 asexual geneiation, .is in the case of the ferns, 
some of them having chlorophyll within them ; The gametophvtes ,ire very reduced, existing 
anil a mouth for the ingestion of food; and (8) j only as a few cells m the pollen-grain and owile, 
the Sellizophvta, to which belong the Sehizomy- ' ami nevei \isihlc as separate organisms fiee 
eetes oi bactei in The exact, natuie and affinity from the spurophj te The male sexual cells are 
of these organisms is not know r n , when they present in the pollen-giams produced by tlie 
are claimed foi the vegetable kingdom they are 1 stamens, the female cells arising in the ovules 
classed among the Thallophy ta, or placed in sub- j boi ne by the <aipols of the tloweis After fer- 
kmgdoms or divisions of their own 1 tilization the ovule homines the seed, tin* ovum 

The second diwsion as given in the above developing within it into an embiyo the new 
table, the liryophyta, incliules mosses and the spoiophyte—wlinh fora time iemains attached 
allied hverwoits, while to the thud division, to the old spoiophyte 

tin 1 Ftcndophyta, belong feins, elubmosses, ami | In the subdivision (Iwnnospeims the ovules 
hnisetails The hitter aie (omiiionly seen in I aie exposed on open flattened tarpels, while m 
ditches and damp places, some specie's are flu 1 Angiosporms the ovules aie enclosed in a 
tioublesnmo weeds on stiff aiable land. 'These hollow ovaiv foi mod by the < ohesion of the edges 
two divisions aie sometimes combined and de- of the eai pels 

signaled Aiehegoiuata*, on account of the chai Included in the (1 ymnospernis is the order 
aetei and close* l e*s(*niblauee of the*ir repi exluetive j (Jemifeiic, whn h is divided into two sub-orders — 
organs The female lepioduetivc organ, oi nnhv- (1) the* Taxaee.e—the yews , and ('2) the Finace.v, 
gonitUH, is a flask-shaped body eontainiug the , wine h embraces main of the largest forest tie* 0 K, 
ovum, which is feitihzed by motile speimato- the Ins, pine*s, laiehes, and cedais, whose tim- 
zoiels pioduced by the* male* oigan oi antlnn ldimn. ber is so much useel A huge number of com- 
Among these plants (the Are liegomatie) two I fers aie also giowu in paiks and gardens for 
well-mai keel forms aie assume*el in the eouise of t oiiiame*ntal pui poses 

their hfe-histoiy one of the forms, the* \ The Angiospe*rms are divided into two great 

t<>pht/b>, pioduemg gainete*s or sexual spoies, ! classe*s—the* Monocotyledons and Dieotvledons; 
which unite «uid give rise to a fertilized ovum the forme*i possessing embiyos each with a 
capable of giowth into a now' plant, the other, single cotyledon or seed-leaf, the embiyos of 
the uporop/iyte, , beats asexually pi oduced spoil's, the latter* having two opposite seed-leaves. In 
which give use under suitable conditions to new the Monocotyledons the heaves are often simple, 
plants also. In the life-eye lc* then e* is usually an lineal or lanceolate, generally with parallel 
alternation of gcneiations, the gametopliyte be*- veining. The flower s formed of whorls of three 
ing succeeded by the sporoplpy te, the two forms modified leaves 

aie generally epute distinct in size and morpho- Although less numerous than tlie Dicotyledons, 
logical chat aetei A fern, for example, t <\ a the Monocotyledons are very commonly distn- 
plant which we know as a fern, and to which buteel. In the Tropics is the family of the 
a specific name is given, belongs to the spoio- palms, many of which, such as the date and 
phyte* generation It is a huge leafy plant on cocos palms, aie huge and important tie*e*s. 
which asexually pioduced spoies originate. From Elms (paneensis palm oil is obtained; 
These spoies on germination give rise to a small 1 species of llaphia yield so-called Hatha bast 
green flat plant, the ganietophyto (also terme*d from then leaves. The (’yperacea* or sedges, 
the prothaUium), on which are produced tlie and Juncaeeie or rushes, are huge families, 
sexual organs and the* gametes The latter, after j many species of w'lncli are well know n in ponds, 
union in the act of fertilization, give rise to a ditehe*s, and damp meadow's. Included also m 
new sporopliyte or fern plant. I this division are the Orcliidacea* or orchids, the 

In the mosses the relative size is reverses], i Lihaeea*, to wlneli belong lilies, crocuses, tulips, 
the gametophyte being the leafy plant to wlneli | hyacinths, fritilhuies, and yuccas, the Indaceie 
the specific name is given, the* spoiophyte being 1 or irises; the Amaryllidacea*, which embraces 
the elongated stalk and capsule, popularly \ the narcissi and many other families whose re¬ 
known as the ‘fruit’ of the moss plant. | presentatives are grown for ornament in g«udens 

The division of the Spermatophyta or seed- | and greenhouses 
hearing plants far outweighs all other groups , The most important order, however, among 
both in point of number of species and in mi- ! Monocotyledons is the Graminea*, embracing 



202 


Botany — Bothy System 


about 3500 species. To it belong the grasses, 
which form such a conspicuous par t of the world’s 
vegetation, eovenng the giound in temperate 
regions, and from which the food-grains wheat, 
bailey, oats, rye, nee, and maize are obtained 
for the needs of man and farm stock, besides 
the sugai-eane and the bamboo. 

In typical Dicotyledons the embiyo has two 
cotyledons, often fleshy, a 1 outlet, and a tei- 
minal bud. The vascular bundles m the stem 
aie usually arranged in a cncle; in the peren¬ 
nial woody stems there is developed a cambium 
img which is responsible ioi their giowth in 
thickness A typical leaf is usually bioad, 
stalked, and has reticulate veins The llowers 
have whorls of modified leaves m fouis m fives, 
oi multiples of these numheis Then* is gieat 
diveisity of lot m and struct me among Jhcoty- 
ledons, and then elassifi< at ion is still unsettled 
m many paitieulais Two 01 tlnoe sub-classes 
may he recognized, namely (I) the Apetal.c, 
(:>) the ('hoi 1 pet,da*; and (3) tin* Sympetala* 

'The Apctala* include a number of oidcis, the 
flovveis of which an* often oi veiv simple stiuc- 
tuie, eitli'M .ut limit petals or with a small pci l- 
,inth of sealv leaves; main of them arc du limuis 
To this gnui)) belong the Salieac e;e— the family 
of willows and poplars, the Hetulaeca*—lurches, 
alders, and hazels, the Eagarea*, which im hides 
the b(*eeh and oaks , and t he l - limn ea* the elms , 
as well as otliei well-known timber tiees The 
hop, liemp, stinging nettle, tloi ks, and bin k- 
vvhe.it are plants belonging to this subdivision 
oi the Dicotyledons 

The ('hoiipetal.c geneially have bisexual 
flowers with a separate <aly\ and coiolki, the 
latter consisting of free petals in this group 
are many important ordeis oi families, some 
of the most commonly on ui ring examples may 
be mentioned. The ('.uy ophyllacea* <n pink 
family ineludes clink weeds, spumy, campion 
-well-known weeds, and (Ivpsoplnla, <ai na¬ 
tions and pinks of gardens 'Hie iianum ulacese i 
or crowfoot family m< hides eiow foots and many j 
ornamental gulden plants siu li as delphiniums, 
aipnlegias, p«eomex, and species oi clematis 

The veiy important family the Oiucifeia*, 
which embraces the turnip, cahhage, ladisli, 
mustard, as well as the vvateniess and wall¬ 
flower, belongs to the subdivision Also the 
Ttosaeese, to which belong the fiuit-trees .i])ples, 
rears, plums, and < homes, m addition to straw¬ 
berries, and the great, variety of loses. 

Anothei important family of (’horipctala* is 
the Leguminosa* oi jmm family, compnsing 
clovers, vetches, 1 mm ns, peas, and sainfoin, so 
valuable to the farmer, as well as many de¬ 
em ative garden plants, such as lupin, eytisus, 
and mimosa The Umbellifer.e, a large, well- 
defined family oi order, may be noted lieie also 
To it belong t eleiy, eariot, parsnip, fennel, caia- 
way, and the poisonous hemlock. 

The Sympetala* are eharactei l/ed by calyx 
and corolla, the latter bring gamopetalous, 
having its petals united. This is perhaps the 
most highly specialized group of the vegetable 
kingdom. It comprises comparatively few 
families, but the number of species in each 
family is often very large. 


The following orders are important:—The 
Ericacea* or heaths; the Primulaoca?, a large 
family of plants, usually with attractive flowers; 
the (ientianacese or gentians, with their sky-blue 
flowers; the Labiatie, to which belong mints, 
losemary, sage, thyme, and dcadnettlcs; the 
Solanace.e, including the tomato, potato, hen¬ 
bane, capsicum, tobacco, petunia, and salpi- 
glossis; the ScTophulaiiacea*, which embraces 
the snapdragon, foxglove, and calceolaria; and 
the ('in uibitacea* or < utumboi and melon family. 

To the Svmpetal.r belongs also the (Vim posit, e 
or d.nsv family, which represents the most 
advaneetl type of plant, and forms a family con¬ 
taining the greatest numbei of species, about 
1:2,000 being already described Comparatively 
few aie cultivated ioi food of mail or foddei for 
animals, except, aitnboke, sunflower, lettuce, 
and chuoiv Some of them, c <f groundsel, 
thistles, dandelion, coltsfoot, arc* objectionable 
pests on .‘liable land and in pastuie Many 
spec u*s, sue li as the astcis, dahlias, and ( hi vsan- 
tliemunis, ai e giown m guldens toi then beaut l- 
l fill flovveis. Sec* aits Conn Mil, (’oviposit*:, 
j Ifosvci-M, »kc , also Assimil vnov of Pi.wrs, 

( Aecravi vtiz vtion or Plants, Pkimiooi ction, 

1 Ekktiiuz VTlON I 1 1* I 

1 Bothy System. -This is tlu* name gi\c*n 
to a system of housing unman led male faim 
servants, which still is and lias been loi a good 
many v c*ai s pi evaleiil in many puitsof Scotland 
Especially is it common on tin* Jaige arable i.u ms 
in tlu* midland and noithei n pal ts of tlicc ouuti \ 
Many' of these huge f.u ins locpnie foi then 
piopcr stalling tlu* employ incut of, it. mu\ be* 
f«>in, five, six, oi even mole* uiniiairu*d men m 
addition to tlu* maniccl hands As the cottage* 
accommodation on such farms is usualh quite 
inadequate for such a numbei, tlu* unman led 
men ai e.u commodated m what is called a ‘bothy ’ 
This is usually a large* single-apartment building 
standing by itself oi abutting on to the steading, 
with bed cubicles aiouiul foi the occupants to 
sloe*]> in. Occasionally, liowevc*i, the bothy is 
simply a detached cottage, which has been made* 
j into two apaitments—one foi cooking and eat¬ 
ing, and the otliei foi sleeping in. JNot so long 
ago it was the custom to pi ovule the bothy men 
with sleeping accommodation ovei tlu* stables 
oi in some similai convenient place, hut since 
the lequneluents of the* sumtaiy authorities be- 
eunie mote cxnc ting, it has been found necessary 
to do away with much of tins class of bedioom 
aecommodaticm and ]iiovule something better. 
Even yet. it. cannot be* said that tlu* sleeping 
accommodation piovuled on most, fauns foi the 
bothy men is luvuiious, although as a rule it is 
quite healthy and comfortable. 

Men living in tlu* faun bothy usually provide 
entnely foi themselves that is, they do the 
whole of then own cooking, washing up, and 
the like Practically the only assistance m house¬ 
keeping which they receive* is that a woman- 
usually the wife* of one of the mairied seivants 
— is paid by the faiinci to wash out the bothy 
twice a week, and make the men’s beds while 
they are at wolk Occasionally this woman will 
also bake for the men, but this, when it is done, 
is largely a matter of piivate arrangement be- 
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tween the parties, and outside of the terms 
agreed upon with tin* master. In some cases 
it is not even customary to provide a woman 
for any purpose in connection with the bothy, 
although the number of such cases is getting 
fewer every year, and will rightly continue to 
decrease. Men living in the bothy get in addi¬ 
tion to a stated wage, free fire and light, and an 
allowance of milk and meal. The latter is to a 
large extent an essential principle of the bothv 
system, and vanes to some extent with the dis¬ 
trict. In the north, for example, the diet of the 
average farm servant still consists very laigely 
of oatmeal and milk. 1 n this pal t of the country 
a fairly large allowance of both is made. Tn 
the midland and southern districts, on the other 
hand, there lias been a tendency of late icars to 
vary the diet more, and lieie the servant \uy 
often lakes part of Ins meal m thefoim of eitliei 
cash oi potatoes, and bins extias from giocer\ 
carts and the like 

A few eases of actual allowances of this kind 
will ll lush ate what the system means A home 
farm m Moravshiie may be taken .is faith »e- 
presentatne of the custom in the noith Heie 
the men living m the bothv tret fh )>ol!s of meal 
per annum, with 3 pints of sweet milk per day, 
a pint being given at each of tlnee milkings 
They get a woman to clean the bothy and cook 
their food Tn addition to that they aie allowed 
practically what potatoes they like, and in sum 
mor have a kitchen g.uden, from wliub they 
aie free to take what vegetables they choose. 
Should the allowance of oatmeal not all he re¬ 
quited the sur])Ius is paid for by the employei 
at market price, and the sum handed to the 
servant at term settlements. (iood men living 
under these conditions get in addition from 
£3(> to £38 peT annum of money wages, the 
last-named figure being quite as common as 
the first. On another not them faint, this turn* 
in Inverness-shire, the allowance of meal and 
milk is exactly the same, hut m this ease potatoes 
arc only allowed two days a week. A woman 
is, however, provided to put on the hotliv tiro in 
the morning and boil the kettle, while she also 
has the kettle boiling when the men come in foi 
the midday meal. The hotliy system is very 
largely in use in Forfarshire and adjoining coun¬ 
ties. In Forfarshire of late years the quantity 
of meal given has been very much reduced, 
mainly at the instigation of the men themselves, 
as they found they had always too much Now 
the custom is something like the following 
meal, 3£ bolls in the year; milk, 12 gills in 
winter, and 10 to 18 gills in summer, both per 
day. Tn most cases a woman is piovided to 
clean out the bothy and have a file on for meal 
times, hut at several farms the men do the whole 
thing for themselves. 

In such cases where the meal allowance has 
been cut down, the wages paid are proportion¬ 
ately higher, the prevailing rate in Forfarshire 
being up to ,£21 per half-year for first-class 
men, as against up to £19 in the north. On a 
farm in Stirlingshire the same quantities of meal 
and milk as in the north, viz. (>A bolls of the 
former per year and 3 pints per day of milk, 
are allowed, but in this case a woman is pro- 


System 

vided only on Saturday to clean out the bothy, 
and there is no stipulation to give either pota¬ 
toes or vegetables, although as a matter of fact 
I such arc frequently given. In all cases it is 
1 customary to allow money for meal not used, as 
also to give a money equivalent when the milk 
'supply foi any reason falls shoit. While the 
servants take the money readily enough for 
meal, they always prefer to got milk to cash, it 
being difficult, frequently m country districts to 
get milk lonvonienth The bothy servant has 
this additional handicap that he has not anyone 
as a iulo to send loi it.. In many eases, both 
noitli and south, it is eu-.Unn.iry to give the 
man led servants the same allowances of meal 
and milk as the bothy men. The niamed men 
have also frequently an airangemont for a load 
of potatoes, and straw to bed a pig 

Win k in the bothv is usually done by rotation 
amongst the servants Thus in the morning, 
vvhili the otlici sei vaults go to the stable to 
feed the hoises, one is left to set 1 to tin* file and 
make the poiiulgc oi brose, as tin* case may he. 
The latter, it may he explained for the benefit 
of those who do not know what brose is, is a 
i compound of oatmeal, salt, pcppci (if thought 
nc<'*ss,uv), and hot. water. Tin* yvntci is ponied 
on to tin* mas-, boiling, and the meal rapidly 
stmed to ensuic satin at ion all through The 
mass, aftci being allowed to cool, which it. 
lapidly does, is eaten either with milk poured 
ovei it., or with milk .served in anothoi basin. 
Should it he desired to make the dish specially 
tasty, a lump of fresh buttei can he put amongst 
the meal bcfoie the hot water is poured on. 
Only those* who have breakfasted off brose can 
lealize how appetizing and sustaining it is when 
pioperly made. Unfortunately many farm ser¬ 
vants have descited the humble hut substantial 
faie of then fatheis, and now the teapot and 
the saucepan is as mueli m evidence m many 
bothies as the old-faslnoned wide-mouthed brose 
basin used to he 

Wliatevei may he said against, the hotliy 
system from a soeial oi moral point of view — 
and few would eaie to defend it in either re¬ 
sped—there is no doubt, that i f . has its com¬ 
pensating advantages In no other way would 
it. he possible for young men engaged in farm 
laboui to live so cheaply. So long as they are 
content with the natural food products which 
come their way as part of the pi ice of their 
j labour they have practically no expenditure, 
j except it he a few pounds m the emiisc of the 
year for clothing Thrifty young ploughmen 
living in bothics have been knowni to save as 
much as £20 a yeai as a regulai tiling, and 
occasionally more. But these were the kind 
wdio stayed at home and did not run here and 
theie by nights or on holidays. Jn this connec¬ 
tion it may he said that the introduction of the 
all-prevailing ‘hike’, and the cut that there has 
been in the prices of such, has been of doubtful 
advantage to the farm-servant class. Once in 
possession of a bicycle there is a great induce¬ 
ment to he always on the road in spare time, 
and opportunities for spending both money and 
time arc thus met with that would never have 
been encountered otherwise. 
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A peculiar feature in connection with the 
bothy system is that while it is all but general 
over the midland and northern districts of Scot¬ 
land, it is practically unknown in the Lothians 
—Mid and East Lothian particularly. There 
the system followed is what is known as single 
and double binding—m other words the workeis 
hire themselves in twos and threes, and fre¬ 
quently in families They all li\e m cottages 
together, the sons and daughters veiy frequently 
residing in their fathers’ houses until they get 
married and set up in houses foi themsehes 
It is not veiy easy to say what is the exact cause 
of this difference of method in circumstances 
which between south and north aie not greatly 
dissimilar. No doubt a mini* libeial supply of 
cottages at most Lothian farms has a good deal 
to do w ith it, inducing as it docs the woikeis to 
stay longci in one plate Hut whatever may 
be the cause, one lannnt help feeling that fiom 
most points of \u*w the Lothian cottage sys‘cm 
lias the advantage* ovoi the* northern bothy 
system. [a s cj ] 

BotS.— Bots, recognised asgiuhsoi maggots, 
aic very common among horses, and have their 



Laiva* of Hot Klj anrliorotl on to nun mis numbiune 
of tli« j stomach of the hoi he 


analogue in tin* o\ and the sheep. The Hoist* Hot 
Fly ((Estrus deposits its yellow-eolomed 

eggs upon those parts of the* horse most easily 
licked off, and thus gams admission to the 
stomach, where it fastens on the lining mem¬ 
brane, and remains from July or August until 
tin folloyymg sumnici, when it passes out ywtb 
the heecs, becomes a chrysalis, and piesently 
hatches into a fly, thus completing the cycle of 
life. Unless a laige number of bots < oileit in the 
stomach they aie usually said to do no harm, 
but cases have occurred where the wall has 


given way, owing to their numbers, or numerous 
punctures, and death has resulted. 

Treatment is of very little use, as the mouth 
of the grub is buried m the mucous membrane, 
and destroying agents pass by. Much credit 
is given to lemeilies administered at the time 
of year when hots voluntarily quit their winter 
quaiteis, but the substance has yet to be found 
that will expel them in midwinter. Bisulphide 
of carbon, in capsules, has the best reputation 
among the many remedies tried. 

Another variety of bot infests the horse, and 
is known as the fundament bot from the fart 
that the fly deposits its eggs in the mucous folds 
of the rcc turn, when they are extruded in the 
act of dehrcatioii, and there the bots become 
attached and remain until the following season. 
In this situation many can be picked oil, and 
otheis destioyed by the mticxlnotion of mer- 
c ui nil ointment upon a lingoi. See also IlYro- 
UhiiMA and (Kstki s [ii. lJ 

Bottled Milk. See Milk 

Bottom Heat.— By the application <>f a 
higher tempeiatuie to the loots of plants than 
that m which the stems and leayes aie, active 
growth is quit My promoted The best example 
is that, of a hotbed such as is made for cue um¬ 
bels, melons, Ac Beds made up of fermenting 
mateiial, such as horse dung, tan, or a mixtuie 
of grass and dead leaves, an* often employed 
by mai ket gaidencis Of course the beat tiom 
tlit* bed uses and a fleets the tcmperatuic of the 
an immediately above it, the* nioistuie, and 
piobabh to some extent the* gases, given off 
also have a benefit lal effect upon giowth When 
applied on a large scale, hot-water pipes aie 
used to supply bottom heat Where the foiling 
oi flowei n 01 vegetables is practised, bottom 
heat is an important faetoi. [w r . v\ J 

Boulder Clay. See Dm ft. 

Boulonnais Horse. —There aie two 
xaiictics of the Boulonnais bleed, diffei mg 
only in si/e They aie known lespectively as 
the large and the small Boulonnais The* foimcr 
is one of the chief draught bleeds of Fiance, and 
is extensively bird in the distucts lound Bou¬ 
logne, Calais, Montreuil, and Saint. Omei. The 
breeding of the small Boulonnais was fonuei ly 
earned on foi the puipose of supplying a light 
but veix active hoisc foi tin* ti an sport of goods 
by canal befeue the intioduction of railways. 
At the present day the* aim is to breed out the 
small vanetv as fai as possible The laige Bou- 
lonnais develops vei v lapidlv, being broken to 
agrieultuial xvoik x\lic*n using two. At four 
years of age lie has attained his maximum size 
and weight, and at this age* the best specimens 
aie sold m Baris for van and lorry work. 

The breed is characterized by its muscular 
development, wrhile it is at the same time rapid 
in action. The* body is short and thickset, 
and the back at an early age* becomes slightly 
hollow; the chest and shoulders arc specially 
well developed, and the ribs are also w r ell 
spiting. The head is rather large, but well 
earned by the short, powerful neck. The legs 
are short and stout, and spaisely feathered. The 
feet are not large, but arc sound, as a lule, and 
comparativ ely free from sidebones. There is 
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no uniformity of colour in the Boulonnais, bay, line between the two, though it i.s usual to speak 
roan, and dappled-grey being common. The of shipping subsidies and railway subsidies, but 
last is preferred by Parisian buyers. The of corn bounties and sugar bounties. In this 
height varies from Hi to 17 hands. The Bou- article no dillerence will be recognized between 
lonnais is good-tempered and docile. A stud the two, and our attention will be confined 
book was established for the breed by the to bounties which are intended to effect an 
Agricultural Syndicate of Boulogne in fH86 economic end. Corn bounties, herring bounties, 
Boundary. — A boundary is the line of linen bounties, bounties on refined sugar, and 
dnision which separates two adjacent proper- bounties on shipping and railway trailsporta- 
ties. The lint 1 may be maiked by objects tion, have all been tiled by the Goveinnient of 
natural or artificial, 01 may be merely liiiagi- this eounti v, but thctiiumph of the free-tiade 
nai \ Thus the boundary may lx; a n\ei, a movement lias <aused us to make less use of the 
wall, or a line taken between two given points, subsidy of late than many oilier count lies 
If the boundaries are so ambiguously stated in Theoietnally bounties nuv be regarded as 
the titles as to admit of two leadings, then, it negative taxes The aigunieut against bounties 
theaieaof the gnmnd is also given, that read- on export, as complied with bounties <>n pro- 
mg is preferred which agrees with the aiea ducltoii, is that tin benefit of the former falls 
mentioned. If the boundancs conflict with a mainly upon the fbieign eonsunier. Indeed 
])lan subsenbed as lelalive to the, desei iption of the home piodueer may actually sillier damage, 
the ground, then, if the nieasui ement is also j m addition to that inflicted by the tax to pio- 
given, the boundancs or the plan will pievail vide the bounty, because the home puce may 
according as one or other agiees with the be 1 .used If pioduetion be subject to deercas- 
ineasinement. mg returns, this result would inevitably follow'. 

In England, where the boundaiy is some Advocates ol bounties on export have argued 
object, as a river, a ditch, a wall, or a tree, the that numeious intangible benefits ate seemed 
centre of the object specified is the boundaiy by foreign tiadc, and that by their means in 
limiting the giant But m Scotland, as a l ule, dust rial expansion is biought about much 
when a piopcity is hounded by some physical cheaper than it- could be were the bounties 
object, the object itself is not m< hided in the paid on the whole of production. One ease m 
pioperty. Thus, where a piopertv is said to be which the bounty on export is preferable to 
bounded by a wall, a canal, 01 a load, the wall piotection toseiuie the same end is found when 
and the ground it stands on, the canal and tow- a country is anxious to encourage some- industry 
mg path, and the load aie each respectively o\- m a colony which does not. provide the mother 
eluded. Tf, howevei, the load forms the div lsum country and cannot hope to do so eeononu- 
between two estates, then the presumption is rally— with all that the mother country re- 
that the centre of the k load is the dividing line (Junes of the pioduet of such ail industiy. The 
On the othei hand, when* a liver is the lioun- mother (ountiy might inipos<‘ a taull on such 
daty, the presumption in Scotland, as in Eng- goods when they originated elsewhere, but the. 
land, is that, a line dinwn along the eentie of cost to heiself might be signifuantly less if she 
the stream is the boundaiy. paid a bounty to her colony on hei icceipts of 

Where a piopeity is bounded by the ‘se.i’, these (oloiiial goods. In the ]iast, when mer- 
the ‘ sea slioi e the ‘sea beach’, 01 b\ a tidal eantibst dnetnne was widely a< cepted, bounties 
nvei, this m Scotland will be taken to mean on expoit were held wise, because by stiniu- 
the low-vvatei lnaik of oidmarv spiing tides latmg expoit they attracted bullion to the 
Wheie such expulsions as the ‘full sea’, the rountiy llut just as there 1 aie conceivable 
‘sea flood’, or ‘flood maik’ are used, this will eases m wludi a < ountiy may gam at the ex- 
mean high-watci mark pense of foieign (ountnes by piot-eetion, apait 

Where part of the boundaiy is a ditdi, or fiom the hastening of mdustnal development, 
dit-di and bank, eitliei with oi without a hedge, so there aie conceivable eases in which it may 
and the titles aie not express, the ('milt- must piofit fiom the same source by means of boun- 
mtei piet the limits aeeoidmg to < ertam geneial ties Bounties on production are justified on 
pimciples Thus, vvlieie the boundary is a bank Hindi the same grounds as protection. They 
w r ith a ditdi beyond it, the piesumption is that alloid mole eiieoinagement than piotection, 
both bank and ditch belong to the piojieity because they not only waid oil foreign com- 
vvhidi lies over the, bank from the ditch, since petition, but stimulate the bounty fed industry 
‘no man making a ditch can cut into his neigh- at the expense of other mdusti ics, even those at 
boms soil, but usually goes to the very extie- home Conceivably by such bounties a country 
uutv of Ins own land lie, of course, is bound might profit, that is to say the gam from the 
to thiow the soil which he digs out upon his bounties might- exceed the sacrifices necessitated 
own land, and then, it he likes, he plants a hedge by the taxes whereby they were raised, even 
on the top of it.’ [n n.] were the mdusti y w r ell established before it- was 

Bounties. —Bounties are financial methods subsidized. Such a lesult would be, mote likely 
of encouraging certain activities or activities in if increasing returns applied to the boimtv-fed 
certain places. Thus seholaiships, pnzes for industry This lias been pointed out by Mar- 
designs, subsidies on sea transportation and ship- shall in his Bnnciplcs of Economies. We are 
building, and payments on the production of disregarding, of ionise, any balance of satis- 
eertam commodities, are all technically bounties faction to the rountiy which might accrue fiom 
Subsidies aie sometimes distinguished from any redistilbution of wealth entailed by the 
bounties, but it is impossible to draw any logical character of the taxes. It is so difficult—indeed 
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it is impossible—to gauge accurately where and 
for how long a gain could be made in this way, 
that it is doubtiul policy to seek it. Bounties 
have usually been employed to stimulate home 
industrialism or agriculture, so as to hasten 
progress or pi event dependence upon other 
countries, or with a view to national powei 
Most bounties on shipping have had the nav\ 
ill view. It is of inteiest to notice the ease in 
which an activity woitli subsidizing might never 
appear weie it not for bounties, though it is 
merely a (otolUiy fiom the theoretical justifi¬ 
cation of bounties on economic giomuls in cci - 
tain cases, which has been advanced above. If 
the cost of a seiviee ioi eveiy quantity pio- 
vided exceeded the price which could be ob¬ 
tained, piovision of the seivjcc could never pay, 
but as the benefit from a seiviee must always 
be gi eater than the total amount paid for it b v 
consumeis (for some people must get it foi less 
than they would gi\e for it), it might pay the 
community to awaid as a bounty the ditfciencc 
between the cost of the seiwre and the total 
takings. In this way the public building of 
budges is justified and the subsidizing of much 
tianspoit As regalds tiansport, scimcc <an 
sometimes be set med without a bounty it trade 
disci uiiinat ions m latcs be pel nutted Some¬ 
times tin* bounty is economical!v admissible as 
a tern porn i y expedient to bung about the con- 
ditions which will ultimately lcndci it unneces 
saiy Thus a lailwav m a countiy district m,i\ 
not be i cnuinci ati\c foi yea is, but ultiunitelv 
it may attiact the population and mdustiics 
fiom which fieight yielding a handsome pioht 
maj be seemed Again, as legaids subsidies 
to railways, the payment, is sometimes allowed 
on militaiy <onsulciations, tin* line being laid 
when* it is of niilitaiy lmpoi lance, but not m 
the best place loi business An examination 
of the subsidies paid on transportation (both 
lailway «ind oveisea) would U‘\eal \eiy mixed 
motives 

Perhaps the most famous bounties of leeent 
times aic the sugai bounties These geneiallv 
anise—at any late the extiax.igant subsidies 
actually paid—out of unintentional miseah illa¬ 
tion or intentional nuclei statement of the saccha- 
iine y n*ld of beets, or out of lmpioveincnts in 
methods of extraction taking place while the old 
late of yield continued to be assumed The\ 


sugar was exported. It is not surprising that 
beet sugar drove cane sugar out of the European 
market. Space forbids that we should describe 
the various changes which took place in the 
fiscal details underlying these bounties. They 
began m Germany before the middle of the 19th 
century. France came deliberately into line 
with Germany m 1884. Towards the end of the 
19th century there was a disposition m France, 
Germany, and Austria to escape from the bur¬ 
den A convention on the subject was signed 
at Brussels on March ft, 1902. Tt came into force 
on September 1, 1903, and was to last for five 
I yeais, thus continuing m force until August 
31, 1908. The contracting States undertook. 

(1) Not to give bounties dncct or indirect; 

(2) not to maintain a svrULve in excess of G 
fianes pei 100 kilos for refined, or ft francs ftO 
pei 100 kilos for law sugar [by surtaxc is 
meant the amount by which a customs duty ex- 
<eoils the excise duty]; (3) to levy a counter¬ 
vailing dutv on all bounty-fed sugai imported, 
oi else to piohibit such importation altogether, 
(I) to take steps to pievenl bounty-fed sugar, 
which might pass through their territory m 
tiansit, fiom enjoying the benefits of the con¬ 
vention Spain, Italy, and Sweden were ex- 

, cm pled fiom obligation (1) and (2) above, so long 
| as tliev expoited no sugar As legards article 
| (3), (Beat Bntain chose piohihition. Article (4) 

I means in piacticc issuing ‘certificates of ongin’. 

I It was not to apply to British India or the Bn- 
[ tisli self-governing colonies. An ‘Additional 
Act’ was signed at Brussels on August 28, 1907, 

! to come into force on September 1, 1908. The 
main piovisions aie as follows (I) The Con¬ 
vention is to remain in force foi five years fiom 
i Septembei 1, 1908—but any State may vvitli- 
di.ivv aftei Septembei 1, 1911, on giving one 
i y eai \s not it e, if the Fermanent Commission at its 
| last meeting bcfoie September 1, 1910, decides 
j l>v a majouty of votes that such power should 
be given to the contiacting States (2) Great 
Bi itain is relieved fiom the obligation to pro¬ 
hibit oi penalize the linpoitation of bounty-fed 
sugar. Sugai refined in (Beat Britain and ex¬ 
poited may have to be accompanied by a ceitifi- 
eato stating that no part of it- comes from a 
bounty-givnig State; otherwise it will be liable 
to be penalized The* signatory powers aie 
Get many, Austria, Fiance, Belgium, Holland, 


became most noticeable m France, Germany, and 
Austiia. These eoiiiitnes imposed a heavy tax 
on imported sugai, and collected an excise not 
on home-manufaetuied sugar, but oil the beets 
fiom which it was obtained. The tax became 
J ss than it was ostensibly leckoned to be, for 
the reason given, and as a di aw back was paid 
on the same basis an enormous bounty operated 
oil export. Thus suppose the 1 basis taken to be 
20 tons of beet for 1 toil of sugar, and suppose 
that 10 tons of beet at the same time yield 1 ton 
of sugar. Then the excise becomes half what 
it was intended to be, m view of the tariff on 
imported sugar. Moreover, when 1 ton of sugar 
was exported it was presumed that it represented 
20 tons of beet, whereas it really represented 
only 10 tons. Hence an amount twice the tax 
paid on the beets would be obtained when the 


(beat. Bntain, Italy, Luxembuig, Peru, Sweden, 
and Switzerland [s j cj 

Boussingault, Jean Baptiste 
Joseph Dieudonne, a famous Fiench 
chemist, who devoted much of his great ability 
and learning to agricultuial reseaicli and expen- 
liinits. He was born in Pans in 1802, and 
educated at the Mining School of St. Etienne. 
After spending some years in South America as 
a mining engineer or chemist, and tiavellmg in 
that pint of the world, nominally as a soldier 
but i rally as a scientific observe!, he returned 
to France and became Professor of Chemistry 
at Lyon. Later on he became Professor of Agri¬ 
culture at the Conservatoire des Arts et Metiers 
in Pans In 1839 he was elected a member of 
the Academy. He died in 1887. He was a 
prolific writer on Agriculture during the latter 
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half of the 19tli century. One of his most famous 
works, Economic Kurale, was published in 1844, 
the English translation (by George Law) being 
published m 1845. Ills Agronomic, Chinue 
Agricole et Physiologic was published in 1880- 
84, and comprised 7 vols. [w. e. b.] 

Bovine Tuberculosis. See Tubercu¬ 

losis. 

Bowels and Bowel Diseases. — The , 

bowels represent that portion of the alunentaiy 
canal or digestive tube which extends fiom the 
‘outlet’ or pyloric end of the stomach, and end¬ 
ing at the anal apertuie They arc divisible into 
two mam divisions, viz the ‘huge’ and the 
‘small’ bowels; and these are again subdivided 
by anatomists into vanous portions, though 
chiefly for convenience of study and not as a 
useful means for the diagnosis of disease m ani¬ 
mals. In the horse the cavity of the belly is 
mainly occupied by the bowels, and m this ani¬ 
mal tiieir capacity is vei y large, as the stomach 
is c ompaiativcly small, tin* conveise applying 
to the ox, sheep, and goat In all animals the 
bowels arc maintained m then position by means 
ol ,i debt ate serous membiane, known as the 
mesentery, which is also inflected o\ci the outei 
sill Lice of the intestines, foimingwhat is termed 
the ‘scions io.it’, /.*> then outei most invest¬ 
ment. This same membiane lines the cavity 
of tlu* belly, and is called the peiitoneum, and 
this sta octane vei y often paituipates when the 
bowels aie the seat of lnfl.immatoi \ changes, 
eithei of an acute oi of a chionn nature 

The pel ltoneum is reflet ted o\ ei cel tain organs, 
such as the h\ei, kidneys, womb, &<*, and m 
the two lust named it forms then capsular < o\ei - ■ 
mg Upon the belly-e«i\it\ side ol the midiiil, 
ic the musculai partition separating <best and 
bellv cavities, the peiitoneum is also l eflei ted, 
and in cattle tuberculosis this stiuctuie is com¬ 
monly the seat of ‘ grapy deposit’ or nodulai 
new giow r ths Loth pel ltoneann and mesenteiy 
(howel sling) aie richly supplied with blood¬ 
vessels, in fact it is by these structures that the 
bloodvessels arc led to the bowels 

The small bowel of the horse is divided into 
thiee paits — the duodenum, the jejunum, and 
the ileum. The first named begins at the 
stomach and is about a couple of feet Jong, the 
jejunum 30 ft, and the ileum 40 ft in length, 
the latter ending in a blind portion of the large 
bowel, know'll as the eieeuui The opening of 
the small bowel into the last named is on its 
concave curvature, and a valve-like ai raiigemcnt 
— technically called the ileo - ciecal valve — 
guards its inlet, thus preventing leguigitation 
of fluids from the car inn into the small gut. 

The large bowel is divisible into the caecum, 
the double colon, the single or floating colon, 
and the tectum oi straight gut, the last named 
ending at the anus The total length of the 
large gut is about 25 ft., of which the caecum 
moasuies 3 ft., with an average capacity of 6 gal. 
The ciecum is easily known by its crook at one 
end and the blind point at the other. The 
large or double colon begins at the crook of the 
caecum, and is doubled upon itself, being about 
11 ft. in length, while it has an average capacity 
of 10 gal. Longitudinal muscular bands and 


furrow's are seen upon the outer face of both 
caecum and colon. The double colon ends in the 
single or floating colon, whose length is about 
10 ft., and this is followed by r the rectum, with 
a length of about 2 ft. 

In herbivorous animals the bowel is generally 
long, but m the Carnivora short. The wall of 
the gut is composed of foui coats or layers, 
arranged as follow's, from without (I) the 
serous; (2) the muscular; (3) the submucous; 
(4) the mucous oi inner lining 

We have already referred to the serous, and 
the musculai coat consists of plain or involuntaiy 
1 lines, arranged m two Jaye*-,, the outer being 
longitudinal, and the inner ciicular, though both 
eiicm le the gut Lv eontiactum the funnel 
shoitens the bowel, and the latter nariows the 
passage of the bowel when thus acting. r I lie sub¬ 
mucous toat selves to connect the three coats, 
whilst the mm ous (oat oi lining of tin* bowel 
has a soft appeal mice, due to the innumerable 
villi and tubular glands enteiing into its stiuc¬ 
tuie It has a rich blood supply, and 1 caddy 
absoibs the nutritive constituents of the food 

In the duodenum of the hoi so--and m otliei 
animals tlieio me numerous small glands, 
Lruunei’s glands, absent in othei pm turns of 
the bowels In the sheep the small intestine is 
\civ thin hints fiom the livei and pancieas 
(sweetbiead) open into the duodenum, to convey 
the bile and paneleatie pine, ioi digestive and 
otliei pin]wises A potuliai featuie about the 
mesenteiy ot luminants is that the huge and 
small bowels hang as it wen between tin* same 
two laveis of the mesenteric sling 

Lctwccn the layers of the mesenteiy aie the 
lacteal and absoibent vessels, vvlinli play' such 
important functions m tin* nutrition of the 
animal The absoibent glands aie arianged in 
groups at the loots of the mesentery and else- 
wheie tluoughout the body The neives pass 
to the how cl between the folds ol the mosonterv, 
as in the case of the bloodvessels If tin* bowels 
are noted immediately aftei death, on section of 
the abdomen, it will be seen that they aie en¬ 
dowed with some* degiee of motion This voi- 
mieular action is the result of a muscular wave 
passing along the* wall of the gut, known as the 
penstaitie action. Such penstaltic movement 
can be heard during life, and shows that the 
bowels are fully active. In toi pid conditions the 
sound is in abeyance, and its ictuni is indica¬ 
tive of renewed activity in the ahnientaiy canal 
The acid secretion of the stomach glands is 
neutialized when it passes into the beginning 
of the small bowel (duodenum), where it blends 
with the bile and pancreatic juice, becoming 
more alkaline as the ciecum is approached The 
contents of the small bowel arc generally veiy 
fluid, and tins favours absorption, and also 
hastens the indigestible matters on to the large 
bowel, until the single colon and rectum art* 
reached, where the fares are foiiued, moulded, 
and then passed out of the body. The contents 
of the ciecum (blind gut) are .always fluid, anil 
those of the double colon semi fluid. In the 
horse the fares arc solid, and their expulsion is 
assisted by the bile. In the ox the fares are soft 
and pultaceous. In sheep the faces are dry. 
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The diseases and disorders affecting the bow¬ 
els of the horse are much more numerous than 
those of the ox, sheep, pig, or dog, and the com¬ 
monest of such disorders is that known as— 

Colic, fret, the hats, gripes, &c., all being used 
sis synonymous terms. This complaint conies 
on quite suddenly, and sometimes disappears 
equally suddenly, although no treatment may 
have been adopted. If accompanied by dis¬ 
tension of the belly with gas, it is spoken of 
as flatulent colic —a much more serums matter, 
i specially if due to feimeeting gieen food. 
Overdriving, dunking too much cold water 
when overheated, tinning a horse to grass with¬ 
out pieviously giving a dose of physic, the pre¬ 
sence of worms, convictions, and indigestible 
food, or an overdose of physio, are the chief 
< a uses of this complaint (See ( ’olic ) The large 
bowel m particular is frequently the seat of one 
or moie concretions or calculi, which often pio 
duco not only colic, but also inflammation of 
the bowels. These foieign bodies vary in then 
size, shape, &c. (See Calculus and Chuckles ) 
In all animals, internal pai asites are an extremely 
common uiuse of illness, m fact one of the most 
fiequent causes of death amongst farm stock 
See Worms 

Rupture of the bowel is a very uncommon acci¬ 
dent, but when it does occur it may be either 
the small or huge bowel that is the seat of the 
lesion It is usually the lesult of a penetiating 
wound of the belly, though it may ai ise thiougli 
(hscdse of the wa 11 of the bowel, hi either case, 
the contents of the gut escape into the belly 
cav ltv, and set up inflammation. It is necessarily 
a fatal injury. (See Kuiturk) The horse, dog, 
and pig suffer fiom inflammation of the bowels 
much more frequently than either the ox, sheep, 
or goat, and in the two first named it is fre¬ 
quently bi ought on by worms, and the inflam¬ 
mation is always fatal. Either the huge 01 
small bowel may be the chief seat of the dis¬ 
ease, but the pain is usually mote severe when 
the huge gut is cliiellv involved. A frequent, 
cause of the disease 111 the horse is ‘ twasted gut’ 
or ‘ intussusception ’ of it (See Intusm’scbi*- 
riON ) Concretions sometimes block up the 
bowel, and so give rise to inflammation. Irri¬ 
tant poisons and the poison of antfuai are not 
uncommonly operative m its pioduction. Hot 
fomentations should be applied to the belly 
and vetorinaiy aid obtained at once. See 
Enteritis. 

Other intestinal troubles aie dealt with undei 
the hi tides Diarrikea (excessive discharge from 
the bowels); Dysentery (bloody discharge); 
Constifation (torpidity of the bowels); Impac¬ 
tion (stoppage); Tuberculosis. [f. t. li ] 

Bowing 0*f Cows. —According to a prac¬ 
tice common m the south-west of Scotland, this 
is a contract whereby the proprietor or tenant 
of a farm who owns a stock of cows lets to a 
party, called the ‘bower’, the ‘bowing’ or pro¬ 
duce of the herd together with the privilege of 
grazing them on the farm. Arrangements are 
usually made for shifting the pasture, for the 
accommodation of the cattle in byres, and the 
use of the dairy and dairy utensils. It is also 
usual to stipulate as to winter feeding allow¬ 


ances at the farm, and sometimes for the ser¬ 
vices of the farm servants. The rent is usually 
fixed at so much for eacli cow. The owner or 
principal tenant remains the owner of the cow's, 
and bears the risk of their becoming unfit for 
dairy purposes through any unforeseen causes, 
in which case he is bound to exchange or re¬ 
place the cow so becoming unfit by another 
In the same way it has been held that if one 
of the tow's dies or becomes ill the lessor is 
bound to replace it. immediately, and failing 
bis doing so, lie xvill be liable to the bower in 
damages for the loss of the milk. The lessor 
remains liable foi the public burdens, and, as 
ownei of the cows, is the paity who is respon¬ 
sible for not reporting an outbreak of con¬ 
tagious disease. It is usual to stipulate that 
the dung made from the said dairy shall be¬ 
long to the owner without payment 

[l>. H.J 

Box Elder. See Neoundo. 

Boxthorn. See Lycujm. 

Boxwood (Buxus), a genus of the Euphor- 
biacea*, consisting of eveigieen shrubs or small 
trees The only European species, the common 
Box 01 Boxwood (/£ sempo inrens), occurs in 
paits of southern England (Suriey and else- 
whcie)in small local patches on limy soil, but it. 
is not known whether it is there really indigen¬ 
ous 01 only introduced (perhaps by the Homans). 
Elsewdieie it is to be found chiefly in hilly lime¬ 
stone tiacts thioughout southern Europe, ami 
thence to south - western Asia and along the 
Himalayas, and on into .Japan. But every wheie 
its spontaneous appearance is usually very local 
Its dense, thick, shining, small ovate leaves and 
iiumeious bianehlcts, its compact giowtli, its 
ready enduiame of clipping, and its great 
longevity lendei it. very suitable for old- 
fashioned ‘topiary’ gaidening, while a dwaif 
vaiicty of tins species is the most common plant 
used foi edging in gardens. Tt is the heaviest 
of all Euiopcan woods (sp gr 1*28 green, 1*10 
seasoned) The wood is yellow, hard, and takes 
a fine polish, and is used foi engiavers’ blot ks, 
suivexois’ stales, cabmetmaking, and inlaying 
It is lieie only cultivated for ornament, although 
foimerly it. had a distinct commercial value 
But the last laige transaction in its wood was 
at Box Tilll in Surrey, when Sn Henry Mild- 
may, then in possession of the estate, sold all 
the boxwood upon it in oi about 1801 for 
.£'15,000, the buyer being allowed fourteen years 
to cut and lemove it Forty tons were cut m 
1802, with the result that the tin owing of so 
huge a quantity on the London market lowered 
its pi ice by about f»0 pei cent. Box is hai dy, and 
may easily be grown from seed collected imme¬ 
diately the capsules begin to open, and sown at 
once in rich, light, well-drained soil, or from 
cuttings of 4 to 6 in. long, or from layers. Box 
edgings are best planted m spring, and bear 
cutting at any time except midwinter. 

[J. N.] 

Brachypodium, a genus of grasses be¬ 
longing to the division with many-flowered 
spikelets, and glumes shorter than the lowest 
floret. In this division, Brachypodium is recog¬ 
nized by the presence of an awn at the point of 
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its lower pales, and by the sessile spikelets ar¬ 
ranged alternately upon a simple axis 

B. sylvaticum (Slender False Brome) - This is 
a hairy, upright, perennial 
grass, with fibrous roots, l / 

growing 2 ft. high or more \ili 

Its leaves are pale-green and \U|i 

lough. Its ear consists of five In If/ 

or six long, narrow, hairy U 

spikelets, without any foot- f / 

stalk, placed alternately, at \1V// I 

some distance apart, upon a 1 mil l 

slender laclns. It produces yUL 111 Hi 

ears in July, and seeds in E M/ 

August. The species is not i|\|| |\ ml 

uncommon in woods and plan- I;' jJJf 

tations. AceoidingtoSinelan, W If 

oxen, hoises, and sheep refuse nf| , Mi f [j ill 

to eat it; but hares and rab- WJJ m 

bits cioj) the leaves. u /j ||Wf 

B pinnatam (False Brome \M\\ / (lj |fj 

Grass, Tor Grass of Kent) vM\ V I'M 

This is a somewhat creeping I ll\W 

species common in England 111 \vIll I mil 

on poor chalky downs and Wd V\ll M 

pastuies. It is distinguished Vi j'm 

from the preceding by the /j M 

ereejung habit of giowth, the Will j / a 

ligule rounded off and ending \ Iff ■ 

in hairs, the leaf-blade linn, W|\ W 1 

not hanging limp, and the ear YM\ y jj| 


not di oopmg. 


m‘a.] 

Brake 


Bracken or Brake Yw\ iwu 

(Pteris), a genus of ferns of v\w\| If yf/ 

the sul)-order Polypodiaceye I fM 

(nat. ord Fibres), im/!/ 

with many spe- . i / mil 

cies The Com- IJ/ Iff 

mon Bracken or . [ji|W j /Iff 

Brake (J\ aqui- \ lilVilfl / / \ If/(/ 

Lina) derives its YwM'lJ / mvf 

specific name w|\v/// I y/ 

fiom the slight \ ymn/l L* 

resemblance to a \ YrmWI / 

spi ead-eagle that \V / 

is represented by Vv\ Jf / 

the hbro-vascular 1 

bundles when the I 

fiondstalk is cut 
acioss obliquely. 

Its ancient name xVwftv I 

of ‘Christ fein* f 

was also domed 
from a similar re- 

semblance to the False Brorne Gnihs (Lii achy podium 
letters J c, ])ie- pmnatum) 

sen ted on making 

a section of the rootstock. It is the commonest, 
largest, and handsomest of our indigenous ferns, 
and is also to be found in most of the temperate 
parts of both hemispheres. It grows extensively 
on heaths, hillsides, parks, and woods all over 
Great Britain and Ireland, its fronds often 
reaching to a height of 5 or fi ft. The fionds 
are hi pinnate, but owing to the fiist two leaf¬ 
lets being each as large as the remainder of the 
frond, and to this latter portion being bent 
back into much the same plane as the other 
VOL. II. 


two, this gives the whole frond a characteristic 
three-branched appearance. Often growing 
profusely in large patches on uncultivated hill¬ 
sides and neglected rough pastures with good 
natural drainage, and frequently forming the 
soil-coveung m thin high woods on light, sandy 
soil, it forms a pleasing and picturesque object, 
especially when the fronds become russet-blown 
with the early autumn fiosts; but it is not a 

E rofitable w r ay of utilizing the land ; for where 
racken will grow, timber plantations can al¬ 
most always easily be made w’lth a fair chance 
of profit. Its thief use is as litter for cattle, 
but in summer it forms a good cover for doer, 
and in wintei foi sm.tllei game Befoie plant¬ 
ing bracken-covered wastes it is necessary to 
clear it away sufliciently to pie\ent its out¬ 
growing tin young plants and aftei wards over¬ 
laying then* when it dies down m autumn. 
This can be l»est obviated by cutting the fern 
back m spnng, when the fionds aie noaily un- 
ioiled, but lia\e not fully' enteicd into their 
assimilative functions Switching the fronds 
then saps the strength of the loot stock ; and 
if this operation be lepeated foi a couple of 
years, there is little chance of the young timber 
erop being damaged by ovei shadowing and 
smotheiing aftei planting takes place Bracken 
is a pest on lull pastures, and its mode of life 
makes its extermination difficult. By its under¬ 
ground rhizomes it encroaches on and occupies 
the best of the upland pastures and usuips the 
place of the best pasture grasses. To elicit its 
eradication, it should be cut early in the season 
by the scythe (or by a thistle-cutter) The 
cutting should be repeated as often as the 
young fronds attain sufficient size to render 
this practicable. [j n.] 

Bracken-Cutter. See Thistle-!'utter 
Bradley, Richard, is noted as being one of 
the fii st w i iters to point out the bearing of other 
sciences upon the facts and problems of agri¬ 
culture and horticulture Of his writings, which 
were very' extensive, the following may be men¬ 
tioned A Philosophical Treatise of Agricul- 
tuie (1723); A Survey of Ancient Husbandry 
and Gardening (1725) ; A Complete Body of 
Husbandry (1727), The Science of Good Hus¬ 
bandry (1727). [j. B.l 

Braekel Fowl. —In no country is the 
breeding of vanous forms of live stock more 
understood than m the Low Countries, in 
which w'e include Belgium and llolland. This 
is more especially tiue in the former, as 
there the peasants aie among the most skilful 
bleeders in the world. The quality of poultry 
kept upon the farms is very high indeed, and 
there is great uniformity in the difleicnt 
districts. We do not know of any section 
of Europe where the evolution of races as a 
result of natural influences lias been better 
used for the benefit of man. The very con¬ 
servatism of the Belgian people has tended to 
the retention of types and races specially suit¬ 
able to the respective districts. The Braekel 
is very closely allied to another Belgian fowl 
(see (Jam pine Fowl). In fact, originally they 
were one and the same, and such differences 
as are to be noted arise from the differing dis- 

29 
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tricks and conditions under which they have 
been bred. The Braekel is chiefly found on the 
rich lands in the west of Flanders, as a result 
of which the tendency has been to increase the 
size of body, whereas the Campine has had 
its habitat on the arid sands of the Campine 
country, in itself sufficient to explain the smaller 
«ize. In shape the Braekel is square, carrying 
the chest well forward, but, as in most of the 
purely laying races, the body is deeper behind 
than before. The legs are of medium length, 
light m bone, and slaty-blue in colour. The 
neck and the tail are full, that is well feath¬ 
ered, and the bright, active-looking head is sur¬ 
mounted by a single comb, fairly large in iela¬ 
tion to the size of body The body feathers 
are pencilled with bars of black, but these are 
coarser than m the Campine and less regular. 
There are two colours, namely the goltl and the 
silver In the former the giound colour is 
golden-yellow, and in the latter cieaniy white. 
In both varieties the males show only the bar¬ 
ring or pencilling on the body, wings, and tail, 
the neck hackle, back, and saddle hackle being 
self-coloured in accoidance with the variety; m 
the females the neck and neck hackle alone aie 
i»elf-coloured In size of body these birds var> 
to a considerable extent, and, as is geneially 
the case with heavy layeis, the more productive 
are not the largest, but the reverse. Cocks 
weigh from 5 to 7 lb, hens from 4j to (> lb, 
m all cases nearer to the formei rather than 
to the latter. Some pure-white Biaekels arc 
to be found, but these have not become popular 
to any great extent, and also a few chamois 
or bull' specimens aie met with. These latter, 
however, would not appear to be as pure as the 
former, as yellow is not a natuial sport from 
a gold variety, as would the white from silver. 

The great quality of the Braekel is then 
wonderful egg-pioduction, as in this lespect 
they have few equals. Not only do they lay 
a large number of eggs annually, but these are 
large in size, pullets laying eggs (putt 1 2 oz. in 
weight and often above. The eggs are pure- 
white in coloration of shell, and arc fine m 
flavour, as might be expected from birds kept 
on the fine pastures of West Flandeis In the 
Belgian markets these eggs command the best 
prices, and are generally pieferred to any otliei 
with white shells. Fuithei, the precocity of 
the chickens is greatly in their favour, for they 
mature very rapidly indeed, and as at this early 
stage they are fleshy, they are largely used for 
making the poufets de lent , or young chickens, 
which are so greatly in demand at Brussels and 
ether great centres of population in Belgium. 
This is the only period at which the Braekel 
can be claimed to have good flesh properties, 
for as they grow older and more mature the 
flesh becomes fibrous, is less abundant, and 
lacks flavour. At the early stage referred to, 
the chickens can be fed up for killing very 
rapidly It is in this way that the cockerels 
are disposed of, but the leading merit of the 
breed is its excellent laying qualities, [e. n.] 
Brahma Fowl. —At one period the influ¬ 
ence of this race of fowl was very great, and 
it is not too much to say that the majority of 


farm poultry in Britain had more or less 
connection with it. That is, however, no 
longer the case. Tn fact, to a large extent the 
Brahma is no longer known as a breed for 
utility purposes, and the great majority of 
those bred are destined for the exhibition pen. 
Strange to say, that is not the case in America, 
where this breed is used extensively for the 
production of winter table poultry. The 
reason is, that whilst across the Atlantic the 
Brahma is bred very much on the original 
lines, in this country the economic propel ties 
have been sacrificed to merely arbitrary and 
useless characters, such as feather, with the 
result that it- has lost much of its value as a 
profitable breed. Tt is questionable whether 
in competition with the newer races of fowls 
the Brahma would have maintained the pre¬ 
eminence it held tliuty years ago, even had 
the changes leferred to not taken place; but 
that these have led to its becoming practi¬ 
cally a fancy fowl is undoubtedly tiue With 
a lapidly leproducing lace like poultry, the 
tendency to what is called ‘working out’ must 
always be seen eailiei than with slowei bleed¬ 
ing and growing annuals. If this is emphasized 
by false systems of selection and bleeding, the 
effect is speedy. Hence we find that the exces¬ 
sive development of hock, leg, and foot feather¬ 
ing, and the sacrifice of everything to coloration 
of plumage, lias mjuiiously aflected the produc¬ 
tiveness and flesh qualities. Bleeders admit 
that in both these directions the Brahma is 
not nearly as good as it was formei ly. Feather 
is about the most expensive part of the body to 
pioduee, and when this is found to so large a 
degree upon the legs and feet, it is objection¬ 
able in appealancc, and tends to slowness of 
growth of the chickens Yet the bleed letains 
some good qualities, such as vigour of consti¬ 
tution and wmtei egg production If bieedcis 
would boldly discard the heavily feathered 
type, and i evert to the oldei foim, the Bi.ilnna 
would have a useful place among our domestic 
poultry. 

Of this race there are two varieties, the light 
and the daik. In the former the plumage is 
of a silvery white, with black stripes in the 
hackles, and the wings are black edged with 
white, the tail and tail coverts solid black. In 
the lattei the breast, wings, under parts, thighs, 
and fluff, as also the leg and foot feathers, are 
deep black, in some cases slightly mottled with 
white. The dark hens differ greatly from the 
cocks in that, whilst the ground colour is dark, 
each feather is pencilled with silver white. 
The birds are large m body, males attaining 
11 lb. and move, and liens 9 lb. They are 
massive in appearance, increased by the heavy 
leg, hock, ana foot feathering, and the breast 
is very broad, the chest being well carried up. 
The back is short, neck and tail rising almost 
abruptly from it, both carried very upright, 
giving the appearance of a short neck. The 
head is small and short, and the comb is what 
is called ‘Pea’, that is, consisting of three 
ridges carried close to the head, the centre 
ridge a little higher than the other two. The 
wattles are small and round. In bone the 
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Brahma is heavy, more so than was at one 
time the case, and both the shanks and flesh 
are yellow. Proportionally to the total weight 
the quantity of flesh is small, and it is lacking 
in quality and tenderness. The egg shells are 
well tinted and round, rather small m size. 

[k. b.] 

Brahmin Bull. See Zebu. 

Brain Diseases. —The domesticated ani¬ 
mals aie subject to but few brain diseases, and 
in only rare instances can it be said that indi¬ 
viduals become insane The most serious of 
cerebral troubles is that of rabies (see Rabies). 
Under the title of Megrims and of Staggers the 
more common brain disturbances are described. 
Morbid growths give rise to pressure upon the 
brain, and in the case of horses lead to serious 
accidents if not detected in time. Turnouts m 
tins situation will be found under tile heading 
of Tumours and Growths. 

Inflammation of the covering membranes 
(meningitis) is met with as a result of in¬ 
juries, and occasionally as a sequel to specific 
diseases, as tubemilosis and influenza, and in 
the dog, distemper. [11 l.] 

Braird, the Hist appearance of a crop above 
ground. When the young leaves of sown crops 
arc vigorous and promising, they form what is 
technically called a good hi a ml 

Brake. See Bracken. 

Brake Horse Power- See ITor.se Power. 

Brakes. —The eomp.uativelv slow motion 
and light weight of machines used for agricul¬ 
tural purposes render it unnecessary to employ 
brakes involving the complicated construction 
and great power used in some industiies, espu- 
(rally in railway locomotive works, lifts, &c 
Railway locomotion has called forth great skill 
and ingenuity to provide means for retarding 
trains when travelling at high speed, but such 
conditions have not to be met on the faun, con¬ 
sequently the hydraulic, electne, and air and 
vacuum brakes need not be consideied here. 
Ordinarily, biakes consist of means to apply 
ressure and friction to rotating or revolving j 
odies so as to retard or entirely stop their 
motion. The skid or sabot, the iron shoe into 
which a wagon wheel is run when descending 
inclines, acts as a brake as it stops the ievolu¬ 
tion of the wheel, and friction is produced be¬ 
tween the skul and the road In this case no 
mechanical means of supplying pressure is re¬ 
quired, as the weight of the vehicle produces 
sufficient friction to hold it in check. A chain 
attached to the axle and looped lound the run 
of the wheel brought tight against one of the 
felloes, acts as a brake by checking the revolu¬ 
tion of the wheel, the fuction of a portion of 
the tire of the wheel against the surface of the 
road keeping the vehicle from accelerating its 
speed This has the great disadvantage of 
causing undue woar on the tire. As a rule, 
however, resistance is supplied by the aid of 
blocks brought into contact with the moving 
body by moans of levers actuated by hand pres¬ 
sure. For light vehicles a single block is suf¬ 
ficient, but where the load is heavy or where 
the speed is high, a series of blocks attached to 
a steel band, so as to encircle a considerable por¬ 


tion of a wheel or drum and act collectively, are 
more suitably employed. Any of the simple 
forms of lever can be used to bring a block 
against the rim or tire of the wheel, the handle 
being kept in position by placing it in a suit¬ 
able notch until it is desired to release it In 
the place of a lever, a handle and screw may be 
used to force down the block on to the rim. 

When a series of blocks of wood or metal 
carried on a circular band are used to form a 
friction band, two straps of lion movable round 
a fixed point are united at the other ends to a 
handle, forming a bell crank. When pressure is 
applied by the handle, causing the encircling 
band to come into contact with the rim, friction 
is produced As the action of the bell crank is 
to produce the power of the toggle joint, great 
effect results from a small amount of pressure. 
Occasionally the bell crank is not employed, 
but a band of steel attached firmly at one end 
near the wheel, and partly encircling it is 
attached at the other end to a lever, which can 
be made to exeieise sufficient pressure to pio- 
cluce the necessary friction ; but it is obviously 
less effective than where the bell crank is em¬ 
ployed On farms it is not at all uncommon 
to see friction bands which are used to actuate 
parts by supplying a temporary grip, oiled to 
make them more effective, with the natural 
insult that they lose all effectiveness. Many 
hoist* lakes, where the raising of the teeth has 
been actuated by friction bands, have been cast 
aside for no other reason than this. [w. j m ] 

Bramble. See Rebus 

Bran. —Bran is one of the principal ‘ offals 5 
of wheat, and consists of the outer skin of the 
giain It is the coarsest of the offals, these 
comprising in order the following, beginning 
with the coarsest, bran, pollards, sharps, 
middlings 

The production of the different offals of wheat 
has undergone* considerable changes consequent 
on the introduction of modern methods of null¬ 
ing. The general impression among stock- 
feeders is that the newer methods of roller-mills 
do not produce as good olials for feeding pur¬ 
poses as did the old ones, when stones were used 
foi giHiding the corn. Also the number and 
hinds of offals prepared at any time will depend 
largely on the demand at that time for any one 
or more particular offal. Thus, in the case of 
bian, a very coaise bran finds favoui especially 
for horses, and will fetch 20s. to 30s. per ton 
more than a finer bran. The finer bran is used 
mainly foi dairy cattle, and is largely exported, 
Germany and Holland being the principal receiv¬ 
ing countries. In the coarser kinds of bran a 
larger amount of the flour is left attaching to 
the husk. 

Bran is a favourite food for horses, and when 
made into a ‘mash 5 has a slightly laxative effect. 
Probably the greatest use of bran is for milking 
cows, and it is reckoned as one of the very best 
of the cereal products for butter-production. 
Undoubtedly it is a very valuable material on 
the farm, and one that ought not to be allowed 
to go away from it. 

The nitrogenous matter contained in bran is in. 
the form of gluten. Bran also contains a peculiar 
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kind of mucilage, the mineral matter or asli is 
particularly rich in phosphates. The following 
analysis shows its general composition 


Water 

13 2 

Fat 

3 7 

Albuminoids 

12T 

Amides 

2 0 

Soluble carbohydrates, 

no o 

Woody fibre 

7 2 

Asli 

5 8 


100 0 

Nitrogen 

2 ft 


Of the nitrogenous matter 78 per edit. is di¬ 
gestible, 7(J per cent of the soluble eaibohydrates, 
and about 30 per cent of the woody tibie The 
ratio of nitiogenous to non-nitrogenous bodies 
is I 4T>. 

Analysis of the ash constituents shows those 
to be, in 100 parts of bran, 3 0 per cent of phos¬ 
phoric acid and 1 4f> per cent of potash, so that 
the asli is very rich m the formei constituent 
The nitiogen in bian amounts to about 2 f> per 
cent, and the maimrial value is considerable 
According to Lawes’& Gilbert's tables, as modi¬ 
fied (1903) by Voelckei & iJall, the <onipensa- 
tion for unexhausted mammal value is, foi 
each ton of hi an consumed — 

Koi the Second 'thud Komth 

lustjcai yeai >c,u m.u 

28a Ilf/. 14s :>f/ 7.S *j,/ 7,/ 

[J A V 1 

Branding or Buisting, the stamping i 
upon sheep of tlien owner’s initials Hams fie | 
quently have their ownei's initials branded on I 
the hoi n. This is done by means ol a hot 
branding lion which has tlie letteis in the foim | 
of a die. What is properly known as ‘hoisting ! 
consists in stamping the initials on the sheeps j 
side by means of an non having the initials m : 
entne relief, dipped in a mixtuie of hot Hu 
Lampblack is sometimes added to the tai to i 
nuke the buist niaik luoie pemianent r i'li«* , 
hiandnig iron requires to be of the best noli to 
lesist the frequent heatings to which it is sub- { 
juried, but the buistmg lion does not require to 
be of special quality [j n ] ! 

Brassica, a \eiy extensive genus of the 
nat ord. Crucifer,e, com pi l sing about a bundled 
species They aie heibaeeous plants, having 
yellow or white iloweis m racemes oi coiym- 
bost* inflorescences, the fruits being elongated 
siliques containing one row of o\al oi sub- 
globose seeds The embryo within the seed has 
two cotyledons, winch are folded down the 
middle, the rootlet or radicle l\ing within the 
fold. In the embryo is stored a hu ge amount 
of oil, which in rape, colza, mustaid, and other i 
species is expressed, and used for bin ning m 
lamps and for other purposes. 

The genus is divided into two sections Sec- , 
tion 1, Brassica proper, lias meet sepals; Sec- j 
tion TI, the old Lnnucan genus Sma/ns , which 
embraces the mustards, lias flowers with spread¬ 
ing sepals It is only necessaiy here to refei 
to the most linpoitant i epresentative species 
and tlicir vaneties, winch are cultivated by 
fanners and gardeners. 


- Brassica 

Section I.— Brassica , L. 

1. The Wild Caubaup: (Brassica oleracea , L.) 
is usually a biennial plant, but may live three 
or four years before dying. It is met with on 
elifls on the sea coast in the south and west of 
England and other temperate parts of Europe. 
Tin* wild cabbage has a stout semi-woody stem 
and rootstock ; its leaves are smooth and glau¬ 
cous, the lower ones lyrate and fleshy, the upper 
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ones oblong and sessile The flow'ds are pale 
ueamv yellow, often ncaily an huh across. This 
species lias given use to an extraoidinaiy num¬ 
ber of races oi \aiieties, which have become 
moie or less fixed by selection. Almost every 
‘Hgan of the plant—mot stem, loaf, and flower— 
has been modified Tin* seeds of these different 
races, however, .ire very similar, and resemble 
those of the wold species; they aie roundish or 
slightly oval, with a rather dull gieyisli-biown 
coat 

The cultivated forms are biennial, and may 
be ananged in six fauly distinct races, each of 
which includes many minor varieties. The 
young seedling plants of all of them are glau¬ 
cous and quite smooth or glabrous. 

Hack I {B o/mimr, L , acephala) - -The lcpre- 
sentntivcs of this lace have many small buds, 
whkh grow out at once into elongated leafy 
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stems and branches which provide a huge 
amount of green food. They most closely re¬ 
semble the unmodified wild cabbage. 

Examples are the borecoles, eoleworts, and 
kails, largely grown in gardens; some have 
green leaves, others purple or pinkish, the 
mat gins of which may be simply waved or 
very much divided and fringed 

Thousand-headed Kail, Jersey Tree Cabbage, 
and Cow Cabbage are coarse varieties grown as 
sheep and cattle food. In this race may also 
be included the Poitugal Cabbage <n Chou 
Tronchuda , which has a shorter thickened stem 
beaung large leaves with peculiarly thickened 
tender ribs. 

Race il (/>’. olcrarea, L., gem mifera). —These 
have elect unbranched stems beanng small axil¬ 
lary buds, which become compact and lound, 
fiom j to 1 in. in diameter. The chief form in 
this group is the 111ussels Sprout 

l\ U’E 111 (B. oferacea, L , eapitata) In this 
race the stem remains short, and the terminal 
bud dm mg the first year of growth develops to 
a laige size. A ‘head’ or ‘cabbage’ is burned, 
which may be flattened, spherical, or somevvli.it 
conical 01 heart-shaped. The ‘white'and ‘led’ 
or purple cabbages of gardens and fields aie 
included m tins lace. 

it ace I V (II ole,raced, L , sabauda or but lata) — 
The 1 epresentativos of this group resemble those 
of the pievions one m having well-developed 
‘heads’, but the leaves aie puckered or wrinkled 
They aie known as Savoy cabbages, ‘white’ 
and ‘led’ or puiple kinds are met with. 

Race V (JJ. oletaeea, L., gongt/lodes oi caufo- 
rapa) In this race the stem of the plant above 
the (otyledons lias become modified, and grow's 
into a roundish, flesh\,sphei teal body resembling 
a turnip m shape. When fully grown the lowei 
leaves fall off, leaving well-matked leaf-scars 
on the thickened ‘bulb’. The vaneties are 
known as kohliabi, or tinnip-iooted cabbages. 

Pace A^T (B. oleraeea, L , botrytis ).— Varieties 
m this group produce during their first season’s 
giowth a much-thickened but tendei flowering 
axis, with fleshy white branches, all of which are 
at fust crowded together into a dense whitish 
‘head’. The delicate forms, which are readily 
injured by frost and are giown m gardens in 
summer, are spoken of as cauliflowers, the liaidy 
hater sorts being termed broccoli 

2. Turnip (Brassica llapa , L.) —A biennial 
species, the seedling plants of which are very 
hispid, or covered with stiff, bristly hairs, and 
grass-green m colour. The hypoeotyl and root 
thicken into a 4 bulb’, which may be a flattened 
sphere, round, or elongated to ‘tankard’ and 
cat iot shapes. The leaves at this stage are also 
green and hispid, lyrate in shape, and ciowded 
at the apex of the ‘root’ on a short stem, the 
internodes of which are scarcely visible. 

The flowering stem i« sent up in the second 
year of growth. Tt bears upon it ampiexicaul 
leaves, acuminate, sub-glaucous in colour, and 
smooth. The flowers of the wliite-fleslied varie¬ 
ties are pale canary yellow, somewhat small, 
with spreading calyxes; those of the yellow- 
fleshed sorts are somewhat darker yellow, with 
a tinge of buff in them. Although yellow-fleshed 


turnips are probably merely varieties of the 
turnip, they are often termed ‘ hybrid ’ turnips 
by farmers and seedsmen, and said to bo hybrids 
between the yellow-fleshed Swedish turnip or 
‘Swede’, and the wliite-fleslied turnip. Tliere 
is no satisfactory evidence to support this view, 
and the ‘ hybrids ’ produced by the authoi by 
crossing these two plants were white-fleshed, 
quite sterile, and unlike the yellow - fleshed 
tui nip 

A plant is fiequently met with in a semi- 
wiki state, and also cultivated in France, (lei- 
inany, and other parts of the Continent for the 
oil yielded by its seeds, winch resembles the 
turnip in leaves, stems, flowers, and seeds; blit 
it is an annual ('/sometimes biennial), and does 
not form a thick, fleshy ‘bulb 5 or ‘root’. It is 
a wilding Ji llapa, or B. campcstris of Koch. 

3. In addition to the cabbage (JJ. oleracea, L.) 
and the turnip (B llapa, L ), with its non-bulb¬ 
ing lelative just deseiibed, there are a number 
of cultivated plauts belonging to the genus 
Biassiea whose relationship to each ofliei is 
very obscure, and whose botanical nomenelatuie 
is very confused. In this list aie — 

(a) Tlie Swedish Turnip, or ‘Swede’ as it is 
populaih tenned by fanners Tins plant has 
bJueish-gicy or glaucous leaves, resembling those 
of the cabbage in colour, but the leaves of the 
seedlings aie slightly hispid or bristly, espe¬ 
cially on the veins. 

The ‘root,’ or ‘bulbed’ fleshy part of the 
plant is not so round as that of the turnip, 
and the leafy stem on the upper pait of the 
loot lias longer mtei nodes, forming a ‘neck ’, on 
whith the seals of the old leaf-bases are clearly 
marked. 

As legalds tlie colour of the flesh, two kinds 
of Swede may be distinguished, viz.:— 

(i) White-fleshed Swedes (B. napobrassica , 
I)ec\), with white flesh and canary-yellow flow T ei s. 

(n) Yellow-fleslied Swedes or Rutabagas (B. 
Rutabaga, L.), with flesh of reddish-yellow tint 
and flowers buff yellow. 

(b) Allied to the Swedish turnips are several 
cultivated fonns of Brassica, with their roots 
not swollen and fleshy, which arc grown for the 
oil contained in their seeds. The form most 
nearly resembling tlie white Swede, in having 
glaucous leaves, which are hispid wdien young, 
has canary-yellow flowers, and is spoken of 
as Colza, Coleseed, or Rape. It appears to be 
the Brassica campestns of Limueus. 

(r) There is said to be another form of Rape 
or Colza, giown for its oil-yielding seeds, which 
very closely resembles that just described, but 
with smooth , glaucous leaves. This is probably 
the Brassica Napus of Linnaeus. 

Section II.— Buiapis, L. 

The sepals of the flowers in this section are 
spreading. Three species may be mentioned, 
viz.:— 

1. Black or Brown Mustard {Brassica nigra, 
Koch; Bin apis nigra , L.) is an annual plant with 
rough slightly glaucous stem, and lyrate, rough 
leaves below, and linear-lanceolate, smooth 
leaves above. The flowers are yellow. The 
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pods when ripe are erect, lying close to the 
flowering stem, and contain small red wine- 
coloured seeds which are used in the manufac¬ 
ture of table mustard. 

2. Charlock, Kedlock, Kilk, or Wild Mus¬ 
tard (Brassica Sinapis, Vis ; Sinapu arvensis , 
L.) is an annual pest on many farms. It le- 
sembles Black Mustard somewhat in its leaves 
and flowers; but its pods are spreading and not 
adpressed to the flowering stem, and the seeds 
are smoother and darker m colour. 

3. White Mustard ( Bms.nca alba , Boiss. ; 

tiuiapis alba , L) is an annual with lyrate, 
pmnatifid or pinnate lough leaves and yellow 
flowers. The pods are spreading, and bear at 
their ends a curved, flattish ‘ beak The seeds, 
which are pale creamy yellow, are used in the 
manufacture of table mustard [j p | 

Bratting Sheep, a method formerly 
adopted for protecting sheep during severe 
weather by means of a ‘brat’ or cloth fastened 
round the body. The cloth was kept m place 
by five cords tied round the chest, buttocks, 
before the hind legs and behind the fore legs, 
and round tin belly. The advantages of brat¬ 
ting are altogether outweighed by the trouble 
and expense involved, ami it- has now been 
abandoned as a general practice. [j n J 

Brawn. In tunes past tins was a veiy 
favourite dish in the countiv districts dining 
the autumn oi early spring, when the annual 
pig killings took place. The following manner 
of preparing brawn is given in a Treatise on 
the Breeding of Swme, written by Hubert Uen- 
deison and published neatly a ecu tiny since 
It runs ‘Brawn is the flesh of a boai soused 
or jmkled, for which end the hoar should he 
old, because the older he is the brawn will he 
more (sir) horny. It is the flitches only, with¬ 
out tin*, ham or shoulder, that are made use of 
for this purpose. Brawn is picpaied m the 
following manner: Aftei the hoai is killed, the 
flesh is to he sliced off the backbone and l ibs, and 
afterwards sprinkled with salt, it, must then he 
laid in a tray till the blood be diained fiom it, 
then give it a little more salt and let it. be lolled 
up as hard as possible. The length of the eollai 
of brawn should he as much as one side of the 
hoar will bear, so that when rolled up it will be 
9 oi 10 in. in diameter. After being rolled up, 
it- must be boiled in a copper till it is so tender 
that you can run a straw through it; then lay 
it aside till it is thoroughly cold, when it must 
be put into the following pickle To every 
gallon of water put a handful or two of salt 
and the same quantity of wheat bran; boil 
them togethei, drain the brawn as dear as you 
can from the liquor, and when it is quite cold 
put the brawn into it.’ 

A more recent and a more precise recipe for 
the manufacture of this old-time dish is given 
in Douglas’s Encyclopaedia as follows* ‘Clean 
fresh pigs’ heads well, and bone them out. Com¬ 
mence with the cheeks first; take out the jaw¬ 
bones, then the tongue, and then the eyepieces. 
Get a small barrel and dust it with the follow¬ 
ing mixture: 5 lb. salt, J lb. saltpetre, ^ lb 
dry antiseptic. Hub the tongues, more especially 
at the roots. Put the tongues into the barrel 
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first, then the dieeks, after dusting them over 
with the mixture, and lay them well over one 
another rind to rind. Use the small pieces to 
fill in between. Between the layers dust freely 
the mixture, so that each portion of meat re¬ 
ceives a covering. Keep the meat in the barrel 
for from twenty-four to thirty hours, then put 
it into a jacketed pan or boiling copper with 
just sufficient clear water to cover the meat. 
Boil for an hour at 212° F., then remove on to 
a fine sieve and strain out the jelly. Now cut 
the meat as nearly as possible into squares by 
means of a knife, or, better, by means of a 
brawn-cutting machine. When t-his is done, put 
your cut pieces into glass moulds or other suit¬ 
able dishes, and fill up with the jelly previously 
stiained olf, and allow to cool. Some prefer 
to keep some tongues separate and cut- them 
into long pieces These they stick down into 
the meat beloie the jelly is added. Some put 
in whole tongues Seasoning for this brawn 
should be added when the brawn is being boiled, 
and should he made on the following plan. 
Foi eveiy twenty heads use 3 oz of white 
peppei, A oz of <ayenne, a thimbleful of essence 
of lemon. A few whole cloves and some peppei - 
corns throughout give a nice flavoin ’ This may 
appear to he a wholesale course of proceeding, 
but it- is possible to carry it out with success on 
a small scale, and a most appetizing and mex- 
pensive dish icsu Its. [s s J 

Braxy in Sheep. Braxy in the local 
acceptation of the tenn lias been used to signify 
a gioup of diseases of the sheep, occurring more 
esjiecialh in the back end of the year, and 
charm ten zed by sudden death, with few well- 
marked pieinonitoi v symptoms. From distin¬ 
guishing features, based upon certain clinical 
appearances, various forms of braxy weie known 
as the Bed Biaxv, the Water Braxy, the White 
Biaxv, &c, and as such were designated by the 
shepherds 

Foi a long time, and in many places cv<ui at 
the present tune, these were Jumped together 
and looked upon by the shepherds and owners 
of sheep as one and the same disease, and it is 
only by means of the light, shed upon them by 
ret cut- investigations that we are able to say 
that eatli one, m all piobalnlity, represents a 
distinct and separate diseased condition. With 
these various diseases it is not our intention at 
this time to deal, but to confine our lemarks to 
wliat is recognized scientifically m this and other 
countries as ‘Biaxy’, namely, a disease caused 
by the specific microbe, the braxy bacillus. 

Distribution and Occurrence. — In the 
United Kingdom, biaxy is specially prevalent 
over the west coast of Scotland, the north of 
England, and the west coast of Ireland. It 
occurs especially in the months of November, 
December, .January, and February, and is of 
raie occurrence at other periods, in fact it 
may be looked upon as a distinctly seasonal 
disease 

Animals attacked. —Braxy especially attacks 
sheep under one year old, and in well-marked 
cases it is almost invariably a fatal disease; but 
from the information now to hand, and as 
the J esuit of experimental research, it appears 
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probable that nearly all the young stock on an 
infected farm not showing marked symptoms of 
the disease, have during the months preceding 
its appearance in the virulent and fatal form 
passed through a mild attack, and thus acquired 
a natural immunity 

The percentage of deaths varies on certain 
farms and in certain years, but on badly in¬ 
fected farms its ravages among the ‘ hoggs ’ 
or ‘tegs’ may be averaged at from 10 to 40 
>er cent These percentages, however, may be 
argely exceeded in a bad year if flesh hoggs 
fiom a healthy district are mtioduced in the 
autumn on to a known braxy farm In such 
cases the death rate is something stupendous, 
and may result in the almost total annihilation 
of the young stock. 

Tvvo-ycai -old sheep in braxy distncts seldom 
take the disease, and three-year-olds aie said to 
be exempt 'This fact is of extreme interest, and 
l.llscs tile question as to whether slice]) acquire 
a n.ilui.il immunity with age, and if so Imw is 
it hi ought about ^ And fiom the Report pub¬ 
lished by the Bi.ixy and Louping-111 <\>mmittee, 
under tlie < hair manship of Professor Hamilton, 
it appeals that this is so, and on that basis tin* 
method of pi evcntive tieatmeiit leiommeiided 
and adopted l>\ the Committee is loiintled 

C.\i svtion Description ot Bacilli s(H am¬ 
ilton) 'Pile i arise of braxy isaspeedu organism 
design,ited tin* luaxv bacillus It aveiages m 
length about half the size of a human red-blood 
eoipusile, and is distinguished miciosiopually 
fiom otheis of its class by its compaiatively 
small si/e and delicacy of tontoiii As found 
m the natural liquids of the body it lias a great 
temlencv to spoie, the spoie being of a brownish 
coloui, vci y highly rcfr.ictde, conipaiati\elv 
small, and situated near the end of the nul, 
to winch it gives a somewhat lanceolate appear¬ 
ance The rod is usually quite immobile, both 
when in the natural serous effusions of the body 
and in cultures on artificial media. When the 
peritoneal or other serous effusion is incubated 
at a temperature of 38 J C., nearly the whole of 
the rods will be found to have vanished and the 
number of free spores to have correspondingly 
increased. In giving birth to a spoie under 
these circumstances, the mother bacillus seems 
to perish and is baetcriolyzed. Thus incubated 
the spores may be retained for a number of 
years, and will still reproduce the disease with 
almost perfect certainty if the liquid is kept in 
scaled tubes or sterile bottles. Boiling of the 
snores for five minutes usually kills them, but 
they will retain their vitality at a temperature 
of 80° (? for twenty minutes. 

The bacillus stains with the ordinary aniline 
dyes, but these to a great extent mask its 
characteristic appearances, which are best seen 
when it is examined unstained in the living 
state, suspended in the serous liquid on which 
it lias been growing. 

Culture of the Bacillus. — This is best 
obtained on alkaline glucose beef-tea, under 
oil, and ineubated at a body temperature for 
thirty-six hours. At the end of this time all 
germination should be over, and the organism 
in great part have settled down on the bottom 


and sides of the tube in fine particulate sand- 
like masses, leaving the culture medium almost 
perfectly clear. 

The natural habitat of the bacillus appears to 
be the mucous surfaces of the fourth or true 
stomach of the slice]) and the intestine, and 
there the bacilli arc found m infected animals 
in enormous numbers. 

{Symptoms of Bkaxy.- Asa mle, m the field 
veiy little can be said on that head owing to 
the fact that the affected animal dies so rapidly, 
and not infrequently the fiist intimation that 
biaxy is present is the finding of a sheep dead, 
and the tail ass veiy mmh distended with gas. 
This is frequently what the shepherd sees in 
going round his flock in the eaily morning, and 
almost invariably it is one of the fattest hoggs 
that is the victim The symptoms when noticed 
aie, fust, a shoit, quick step, a tcssation of feed¬ 
ing, restlessness and uneasiness, with a tendency 
to lie down and get up suddenly. Latterly theie 
is a sepaiation from the icstof the flock, a more 
or less dazed appealanco, and a disinclination 
to use when disturbed, followed latteilv by an 
inability to do so, and soon theicaftei death 
supei venes 

A few hours before death the temperature 
ii^es—J05‘ to 108 F, the breathing becomes 
Inbound, the head depressed, and frequently 
the belly' becomes tympanitic If tins latter 
condition does not precede death it invariably 
rapidly follows it, and within a couple of hours 
is vciy marked indeed 

Bost-mortem Appearances of Braxy— One 
of llic most noticeable feat in es is the eaily 
put refaction of the carcass. Fiom the .Report 
of the Braxy Committee it appeals that this is 
caused not by the oidinary organisms of putre¬ 
faction, as is usually the case, but by the braxy 
bacillus In fart, even after putrefaction is 
very far advanced these oiganisms aie con¬ 
spicuous by their absence, and the ordinary 
liquids of the body fairly 7 teem with the braxy 
bacilli, which can be found in the peritoneal 
liquid m almost pure culture even days after 
the death of the animal. 

On opening the abdomen the first three 
stomachs aie found to be* distended with fodder, 
whilst the fourth or tiue digestive stomach is 
empty, or contains only a little brownish-coloured 
liquid consisting of blood-stained mucus, which 
when examined microscopically is found to be 
teeming with the specific bacilli. The veins on 
the surface of the fourth stomach are distended 
and exude colouring matter from the blood, 
which, after death, stains the organ a vivid 
crimson, and tins is frequently mistaken for 
acute inflammation. Latterly, as putiefaction 
advances, the colour changes to a livid green, 
and occasionally on parts tlieie is noticed con¬ 
gestion, abrasion, or ulceration, and sometimes 
gangrenous sloughs. 

Tn the intestine a condition of latairli exists, 
and a scraping of this examined microscopically 
reveals the specific bacillus present in enormous 
numbers mixed up with shed epithelium. Even 
when braxy is produced experimentally by sub¬ 
cutaneous inoculation the intestine will he found 
swarming with the organism, clearly indicating 
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that the intestine and its contents afford peculiar 
facilities for its propagation 

Treatment .—There is no know n curative treat¬ 
ment in well-marked cases Many methods have 
been tried, but with invariable want of success, 
and among flock owners it has come to be looked 
upon as one of the ills of sheep-farming that 
must lie endured. 

Prevention .—Preventive measures, when these 
can be satisfactorily adopted, meet with a modi- 
< urn of success, but until recently they w'ere 
impracticable except to a few specially favoured 
individuals, and were of little or no avail on 
infected farms. They consisted in sending away 
the \oung stock from the infected farms to 
winter in other paits wheie the disease did not 
o<cui,and bringing them back in tlie spring to 
the original faun at tin* time when the disease 
is natuialJy sparingly present or altogether 
absent By tins method the fatalities w'ere 
\eiy much i educed, but the cost was, and is, 
a \ery consideiable item Pecentlv, however, 
fiom the researches of the lhaxy and Louping- 
111 (bmimttei, and as the result of numeious 
experiments conducted in connection therewith, 
a method of preventive treatment was evolved 
w'hieh, although at present in the experimental 
stage, promises to be of very considerable value, 
and does away with the necessity of remoMiig 
the young stock 

It was led up to in rathoi a lemaikable man¬ 
ner, and was hit upon when experimenting with 
the various methods of glowing the specific 
oigamsm of the disease. \mongst the \aiious 
cultuie media employed toi this purpose, Pio- 
fessor Hamilton made some interesting experi¬ 
ments with the blood seium of healthy sheep, 
which sheep had been slaughtered for food pur¬ 
poses In repeating these at various periods of 
the yeai, certain anomalies in the growth of the 
bacilli in the serum or cm ted In some instances 
they reproduced themselves with gi eat- rapidity 
and regularity, but m other instances they did 
not gtow at all; and even when a cultuie rich 
in bacilli was added m considerable quantity, 
not only did growth not take place, but the 
living bacilli which were introduced into the 
serum flask completely disappeai ed. Continu¬ 
ing the experiments he found that the irregu¬ 
larity of growth depended on the period of the 
year at which the blood serum was obtained, 
in the kite autumn and winter months the 
growth was profuse, but in the other months 
it w r as slight or altogether suppressed. It was 
furthei noticed that this suppression of growth 
and desti uction of the bacilli was found to be 
at its highest in the months of duly and August; 
and beamig in mind that braxy w r as a disease 
which as a rule only oceuried naturally in the 
months from November to January, and that it 
was in blood serum obtained m these months 
that the growth of the bacilli occuired in the 
greatest piofusion, he concluded that this was 
probably the reason for the seasonal character 
of the disease; and that if it were possible to 
dose the young stock with a culture of the 
bacilli by the mouth at the time when their 
blood was destructive to the organisms a certain 
amount of immunity might in this way be ob¬ 


tained ; or, in other words, that the sheep would 
pass through a mild attack of the malady which 
would in all probability strengthen their systems 
against the natural attack of the disease at the 
later and dangerous period of the year. 

Working on this assumption, up to the present 
time some thousands of young sheep have been 
so treated, and the result has been so far of a 
very satisfactory nature. In fact, although the 
sheep have been wintered in badly infected 
fields, the mortality, so far, from genuine braxy 
among them, has been infinitesimal; and if a 
continuation of these experiments gives the 
same results, then in all probability we have 
a means at hand which will be of incalculable 
benefit to the sheep-farmers struggling against 
this fell disease. 

The method adopted for the last three oi four 
years consists in the administration of a culture 
of the braxy bacillus by the mouth during the 
month of August. This is found to be fiee 
from danger, and is so effectual that any men¬ 
tality is baldly worth considering. It may be 
mentioned that with the view of continuing this 
treatment and further testing its efficacy, the 
necessary matci nils can be obtained at a nominal 
cost on application to the Monetary of the Thaxy 
and Louping-Ill Committee, Mansclial College, 
Aberdeen [j. mT] 

Brazil Nut. The Biazil Nut tree (Per- 
thollctni exceha, IT and Bonpl ) is wideh dis¬ 
tributed over Cuiana, Venezuela, and Brazil. 
On the banks of the Onnoco, Amazon, and Bio 
Negro it forms huge forests which piove a 
source of gieat profit to the natives The tiee 
grows to a height of 100 to 150 ft , and has a 
diameter of 3 to 4 ft. The stem, to within 20 
to 30 ft of its apex, is almost branchless, but at 
this point tlie biancli system commences, heal¬ 
ing large bright-green leaves. The tree sheds 
its leaves annually, though it is never really leaf¬ 
less Tt could with advantage be grown as an 
ornamental tree. The fruit is nearly round, about 
C in. in cbametei, and provided with a woody 
shell l m thick. Kadi fnnt contains about 
twenty-four of the hard-shelled seeds which are 
marketed as nuts. On ripening, the fruit drops 
from the tiee, and is collected by the native 
Indians, who after wards break up the outer 
shell, extract the nuts, and, in the ease of Brazil, 
take them by canoe to Pai.i Bara is the chief 
port from which Brazil nuts arc exported, and 
40,000 to 60,000 hectolitres are shipped annually 
to North American and European countries. In 
addition to forming a favomitc article of dessert, 
Brazil nuts act as the source of a light oil which 
is largely used by artists and watchmakers. The 
nuts contain 50 to 60 per cent of oil, and 12 to 
15 per cent of albuminous matter, but their 
close texture renders them very indigestible, 
and prevents their being largely used as a food 
supply. [it. w.] 

Bread, Chemistry of“. —The term ‘bread’ 
may be applied to any loaf or cake made by 
baking any ground cereal, and so it includes 
such well-known articles as oatcakes and barley 
scones, as well as the ordinary wbeaten loaves. 
In the majority of cases, however, it is applied 
to loaves made by baking wheaten flour, and 
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that is the limitation put upon the term m the 
following paragraphs 

The simplest form of bread is exhibited in 
the ‘damper’ of Australia and the ‘cliapati’ of 
India; it consists merely of Hour and water 
mixed into a dough and baked as a Hat cake 
or scone. The chemistry of such biead neces¬ 
sarily depends upon that of the original Hour; 
the only changes in the process of baking are 
the conversion of some of the starch into 
dextrin, and the trifling loss of some of the 
vegetable fats by overheating, in fact, the com¬ 
position of such cakes is similar to that of watei 
biscuit. 

In a more limited sense the term ‘bread’ is 
applied to a dough which has been aerated by 
some gas, usually carbon dioxide (CO.,), with or 
without the help of other volatile products, such 
as alcohol and water vapour. 

The action of the gas is purely mechanical, 
separating the pai tides of dough so as to pio- 
duee a porous ‘crumb’, owing to the high tem- 
peiature employed in baking, no traces of these 
gases are found in the loaf. There are tlnee 
methods of producing this effect. (I) by me¬ 
chanical means; (2) by chemical means; and (3) 
by vital action or feimentation; and it is to the 
results of this last process that the name ‘bread 1 
is most restucted 

in Dauglish’s process, bread is ‘aerated’ bj 
foicing carbon dioxide thiougli the dough undei 
pressure. For 280 lb of Hour about 20 eu ft of 
the gas are required, and of this quantity about 
11 cu. ft. are actually incoi poi nted with the flour. 
Such aerated bread is sweeter than ordinary 
bread; it is drier, and tlieiefore does not mould 
readily, but crumbles, being very brittle, its 
flavour diffeis appreciably from that of ordinary 
biead, and is due to the absence of by-products 
due to fermentation. As these last are not only 
flavouring materials but actually digestive pro¬ 
ducts, aerated bread is less digestible than the 
ordinary. 

The chemical processes used for producing 
cai bon dioxide within the dough are chiefly used 
for small articles and only in domestic baking. 
Practically they all depend upon sodium bicar¬ 
bonate or baking soda, from which the carbon 
dioxide required is liberated by either an acid 
or an acid salt. Necessarily, unless the pro¬ 
portions of the combining substances are pro¬ 
pel ly adjusted, ail excess of either one or other 
remains in the bread, and in any ease there is 
the formation of a neutral salt as the result 
of their propor combination. A common com¬ 
bination is baking soda and cream of tar¬ 
tar. Now baking soda is sodium bicarbonate 
(NaHCOj), and cream of tartar is potassium 
bitartrate (KHT), and the result of their com¬ 
bination in proper proportions is carbon dioxide 
(CO..), which aerates the bread, and water va¬ 
pour, and potassium sodium tartrate or Rochelle 
salt (NaKT), which remains in the bread. The 
chemical equation is: 

NallCOs + KIIT = NaKT + H 2 0 + C0 2 . 

If tartaric acid is used instead of cream of tar¬ 
tar, the residual salt is sodium tartrate; with 


buttermilk, sodium lactate is formed, due to the 
lactic acid m nnlk; with hydrochloric acid, com¬ 
mon salt is formed; and so on. The baking 
powders of commerce are all such chemical mix¬ 
tures, generally toned down by rice flour so as 
to delay the chemical action. 

M‘Dougall in America and Liebig in Ger¬ 
many suggested acid phosphate of lime as the 
acid substance, this in combination with baking 
soda would give a phosphate of lime and potash 
as the lesulual salt, and so increase the phos¬ 
phorus income of the body. As, however, phos¬ 
phates are alieady fullv oxidized, feeding a 
man on phosphates is like feeding a Hie with 
ashes. 

In Neville’s proc« ss, ammonium carbonate is 
used without any baking soda. Under the 
action of heat this substance decomposes into 
ammonia and eaibon dioxide, both of which 
an* a\ailable foi aerating put poses, and aie 
expelled by heat, leaving no residue whatevei. 

Practically, all the conmiei cial bread is pro¬ 
duced by fermentation, among primitive peoples 
bv leaven, in civilized communities by yeast 
Leaven as used to this day in the country dis- 
tiicts of Fiance and Switzerland is made by 
saving a little of the dough used in baking, 
mixing it with floui and water added in several 
poi turns, and then allowing it to stand so as to 
encourage fermentation The result is that in 
addition to yeast cells there are pioduced fair 
quantities of lactic and butyric bacteria, which 
give the bread a much moreacid taste than that 
made from yeast alone. Tlie crumb of such 
Inead lias large, irregular cavities, due to the 
fact that the bacteria m the leaven give rise to 
a ferment (diastase) and acids, which tend to 
soften the gluten. Boutroux considers leavened 
biead more healthful than yeast bread, because 
the acids it contains help digestion. 

The Scotch use of ‘ barm ’ is somewhat similar. 
Harm is the foamy scum winch forms on the 
top when beer is made, and consists practi¬ 
cally of yeast with admixture of other bacteria 
from the air. For details of this process, 
which is almost universal in Scotland and 
very economical, see Jago’s Science and Art 
of Bread-making, London, 1895. Like bread 
made from leaven, this bread is more acid 
than ordinal y. 

The London system, now very generally fol¬ 
lowed, presents many interesting points of 
chemistry It consists of three stages, lasting 
over twelve hours: (1) the preparation of the 
‘ferment’; (2) the preparation of the ‘sponge’; 
(3) the preparation of the ‘ dough ’. 

The ‘ferment’ consists of a mixture of pota¬ 
toes, flour, and yeast in water at 30° C. (8(F F.), 
and as the result of this stage, which lasts five 
hours, the yeast becomes very active, decom¬ 
posing the starch of both potatoes and flour, 
forming maltose and dextrin, and decomposing 
the proteids of the flour into substances resem¬ 
bling peptone, thus to a certain extent ‘digest¬ 
ing’ the flour. This actively fermenting mass 
is now added to flour and water to form the 
‘sponge’, salt being added to slow down the 
fermentation. In about five hours the ‘sponge’ 
rises and breaks, showing that carbon dioxide 
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is now being formed from the maltose and dex¬ 
trin of the first stage, alcohol in rather greater 
proportion (23 : 22) being retained in the mass. 
In the third stage the rest of the water and flour 
are added, fermentation is continued for an hour, 
and the mass is then fired for an hour and a half 
in an oven at 204° to 232° C (400' J to 450° F.), 
though the temperature of the actual dough is 
not much above 100° <J. (212° F.). The high 
temperature arrests further fermentation, kills 
the yeast, dispels all the carbon dioxide and 
alcohol and a good deal of the watei, thus pro¬ 
moting aeration, and so allowing the heat to 
penetrate to the interior; finally, it develops 
the peculiar aroma and flavour of the bread, 
producing small quantities of acetic and lactic 
acids from alcohol and sugar lespectively, con¬ 
verting nearly all the starch and sugars of the 
crust into dextiin and caramels, and otherwise 
forming aromatic bodies at the expense of the 
nitiogenous constituents of the crust, especially 
if the hi ead is overfired 

The changes from flour into bread are indi¬ 


cated by the following analyses, which may be 
taken as typical *— 



Water 

Proteids 

Fat 

Cai bo- 
hydrates 

Ash. 

1 

Flour 

12*0 

11 4 

10 

75 1 

0-5 

Bread, average 

35 3 

1)2 

1*3 

53 1 

IT 


The increase in water evidently comes from the 
water used to form dough; and the similar in¬ 
crease in fat and ash is due to the use of butter 
or lard and salt The proteid and carbohydrate 
loss is explained by the fact that they went to 
nourish the yeast, and have been expelled as 
alcohol and carbon dioxide Part of the starch 
in the crust has been converted into dextrin ; 
that in the crumb has been cooked by tin* va¬ 
pours, becoming gelatinous or partly soluble; 
the gluten lias been coagulated much as white 
of egg does in boiling;—in short, the bread is to 
a certain extent pie-digested 


An MASKS FROM AMERICAN SOURCES FOR COMPARISON 



Watei. 

1’iotcids 

Fat 

Chi Im> 
lndi.itcs 

Ash 

Corn (t.e. Maize) bread (Johnny cake) 

38 11 

7 1) 

4 7 

4(> 3 

*> 

o 

Rye bread 

35 7 

1) 0 

o <; 

53 2 

1 

5 

Rye and wheat biend 

35 3 

11 1) 

0 3 

51 5 

1 

0 

Wheat biead, ‘ Cluten ’ 

38 2 

0*3 

1 4 

41) 8 

1 

3 

,, ‘ Giaham ’ 

35 7 

8M> 

1 8 

52 1 

1 

r f 

,, ‘ Rolls ’ 

21) 2 

8 1) 

4 1 

5b 7 

1 

T 

,, high-grade patent flour 

32 D 

8*7 

1 f 

fir. 5 

0 

5 

,, rcgulai ,, 

,, bakers' flour 

311 

9 0 

1 3 

I 51 i) 

0 

7 

31) 1 

10 6 

1 2 

48 3 

0 

1) 

,, low-grade floui 

Whole wheat bread 

40 7 

12 <> 

, 3 J 

| 44 3 

1 

3 

38 1 

0-7 

0 1) 

ID-7 

1 

3 

Crackers (i.e. Biscuits) 

0*8 

10 7 

1 

71 “ 

1 

8 


The chemical examination of bread under the 
Food and Drugs Act demands an estimation of 
water and acidity, and the search for adulter¬ 
ants, chiefly alum, used for whitening purposes. 
For details of these processes see Nottei and 
Firth, Theory and Practice of Hygiene, eh iv, 
‘Examination of Broad \ Stevenson and Murphy’s 
Treatise on Hygiene, vol. i, pp 461-4, or any 
standard text-book on Food Analysis, such as 
that of Winter Blyth. The most recent woik 
in the chemistry, digestibility, and nutritive 
value of bread has been done by the Depart¬ 
ment of Agriculture, U.S.A , and students arc 
referred more particularly to Bulletins 67, 8. r i, 
101 of that Department, as well as to Farmers’ 
Bullotin No. 112. [.r. k ] 

Bread Corn. —This term includes all kinds 
of grain which are used as the staple of bread. 
The principal bread corn of cold climates is 
barley, oats, and rye; of temperate climates, 
wheat and maize; and of hot climates, rice. 
In Scotland, cakes or bannocks made of oatmeal 
formerly constituted an almost universal article 
of diet. Rye is still to a considerable extent the 
bread corn of Germany, Norway, and Sweden, 
and the more northern parts of Russia. Wheat 
is, however, gradually displacing all other varie¬ 
ties of grain as the cereal food of man. 

[J. B.] 


Break, a term applied to land which is 
ploughed for the first time aftei it has lain 
for two or moie years m grass This is some¬ 
times termed the ‘lea’ break, in contiadis- 
tinetion to tin* land which is ploughed out of 
I stubble, and which is known as the stubble, 
green crop, or turnip break The term ‘break’ 
is also used in a more restricted sense than the 
above to denote the first operation in ploughing. 
See Plough i no. 

Break - ■Furrowing:. — This consists m 
ploughing out alternate fuirow slices and turn¬ 
ing them over on the suiface of the unturned 
slices Tt used to be practised on light stubble 
land, the method of ploughing being known as 
‘libbing’. It. is practically the same thing on 
stubble land as ‘raftering’ is on grass land. 
See aits Rtruing and Rajterino. 

Breaking:.- The education of the horse to 
the various pui poses for which lie is required 
is spoken of as breaking; the breaking of his 
will to ours, so that he knows no other will 
when he has learned Jus business. The sooner 
his education is commenced the better; but long 
vacations are consistent with the best of school¬ 
ing, provided only that the lessons have been 
properly learned. To make our meaning clearer, 
we may point to the desirability of controlling 
the foal when only a few days old—while yet 
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a strong man is stronger than he, and can hold 
and jilace a halter upon his head, and compel 
him to submit to its restraint. The halter 
should be turned once round a post or rail, 
while the free end remains in the hands of the 
man, who will thus save himself the strain when 
the foal struggles to get away, but will be able 
to give and take—a very much safer plan than 
having a fixed point, since some passionate 
youngsters may injure themselves before being 
fully convinced of the uselessness of resistance 
When fatigued to the point of yielding, the 
opportunity should be taken of ‘ gentling * the 


animal all over; teaching him, that is to say, 
to be handled—holding up a foot—passing the 
hand over his head—along his back—down his 
hind legs as well as fore ones. Before releasing 
linn, lie must be made to feel his entire helpless¬ 
ness in the hands of man, and when let go, the 
removal of the halter must he effected m a quiet 
manner, the man walking away from him, to 
avoid the mistake on the coifs part of supposing 
that he has obtained his own liberty by any 
adroit movement. Foals thus handled are never 
likely to learn their own strength, and a moral 
victory lias been won. If a loal has to be shown, 



Fig 1 —Placing TIalter on Colt b ITpad 


or taken to a fair or market, this early lesson 
will save most of the tiouble and nearly all the 
risk attendant on such exhibitions, the animal 
being easily led, and peihaps seeming a piize 
over the head of an equally good animal which 
gives the judges more trouble to examine If 
he is ever ill, he will he more easily medicated. 
If castration has to he performed, he wull not 
be overheated in a fight to first secure him. 

The yearling that has not been so handled, 
or the two-year-old brought up for breaking, 
will be got into a building, and a halter put on 
him after many attempts. The usual plan is 
to attach the halter to a 10-foot pole of light 
weight, which is first gently placed upon him 
at different points, and lightly rubbed, in a 
manner calculated to assure him that it won’t 
hurt him in any way. By degrees he allows 


the halter to be pulled down over his head; 
meanwhile leaning against the wall, taught by 
instinct to offer the most suitable form of re¬ 
sistance. The loop through which the halter 
runs is then quietly knotted, so that it shall not 
draw tight when he attempts to get aw'ay, yet 
securely hold him. The tag or roue-end of the 
halter is twice the length of an ordinary one, or 
two are tied end to end to afford enough hold 
for two or three men. By pulling him round 
in a half circle much of his strength is wasted 
and that of the men conserved. By pulling him 
sideways he is thrown off his balance. A dead 
pull in a straight line forward will not succeed, 
as his strengtli is great, and he knows intuitively 
how to set his legs and offer the greatest resist¬ 
ance. The lesson should be short; the temper 
not unnecessarily tried, but victory must always 
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remain with the breaker. After a few such reins are passed through rings in the surcingle 
lessons the colt may be taken into a field, and and attached to the bit, the breaker taking up 
a front leg strapped up while the surcingle is a position behind, where he can fiap them against 
put on, not too tight the first time. A dumb- the flanks and about the hind quarters, until 
jockey may be put on to accustom him to its the pupil ceases to be alarmed by their contact, 
feeling and appearance. A little leading and This will be enough foi one day, and the colt 

should be taken back to the stable 
and made to understand by the tone 
of voice and manner of the breaker 
that he has done well. It is a gieat 
mistake to foice too many lessons 
on the young animal in a short time; 
besides vvliu h, the degree of intelli¬ 
gence vanes greatly in colts, and 
tempers maybe spoiled which would 
be fairly good it sufficient patience 
were taken with dullards Another 
day, with kneecaps as a safeguard, 
the pupil may be driven with long 
reins in a figure of eight; reversing 
the turns, and insisting on implicit 
obedience. This dnving with long 
icins and at a w'alk should be pei- 
sistently piaetised, in older to give 
a good ‘mouth’ to a harness hoise. 
lie should learn to lespond to the 
meie weight of one lem being a 
Fig 2 - Dumb Jo* key little gieatei than the other by 

A, Saddle, H, gnth strap, o, wooden eioss-trees, I), elastic toidi, reason of more being let out, Ol 1 a 

E, leather reins passing through the bit-iings wave-like motion imparted to it by 

the hand. The least soreness of the 
turning will be enough. Then in the stable, angles of the mouth should be the sign foi a 
the leather head-collai will replace the hempen holiday, because soreness is followed by liard- 
halter, and to this will be attached what is ness, and hardness by insensibility. In this way 
known as a key bit, which is a bar bit with so-ealled hard mouths and one-sided mouths are 
a number of pieces sttung upon it, and which made, while every good hoiseman deems a light 
lie upon his tongue. The champing of this hit or sensitive mouth a lecommendation; more 
occupies his attention, while accustoming him especially is the saddle horse desired to have a 

light responsive mouth. In this connei tion 
it may be necessary to refer to the fatuous 
practice of ignorant breakers who, with a 
hard-mouthed 01 wilful animal to deal with, 
tlnnk to cuie him by blistering or applying 
irritants to the corners of the mouth. The 
pain caused by the piessuie of the bit may 
render the poor beast obedient for the tune, 
but the inevitable lcsult is the pemianent 
hardening and insensibility alluded to above. 

When the colt readily lesponds to every 
action desired of him in long reins, he may 
l»e put in shafts for the first time, or along¬ 
side a pole with an old stager Bieakeis as 
a rule prefer double harness first, but some 
rogues of horses will trot along very merrily, 
while the otliei hoise does all the work, and 
they are not pulling a pound. When subse¬ 
quently put into single harness, they are more 
disposed to jib or refuse than colts that have 
never been in double harness. The system 
advocated by Mr. William Barker of Sliil- 
Fig 3 -Suicingle lelagli is a good one, and consists in a pair of 

* safety shafts ’ without a body or wheels, by 
to the presence of a bar of some kind in his which the colt becomes accustomed to the poles 
mouth. The reins of the dumb-jockey may alongside him, winch are attached as they will 
then be attached, and the colt secured to the presently be when he is harnessed to a cart, 
pillars of a stall; but he should not be left alone The breaker should be a man of patience and 
the first time or two, or until his manner is enamoured of liis work; then lie learns how far 
submissive. Next he may be taught the mean- his pupil understands him, and to what degree 
ing of the long reins and of the crupper. The he is willing to comply, and so he will from this 
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point make much difference in his procedure 
with animals varying in temper and capacity. 
As a rule, the colt that has been schooled to 
long reins, and yielded obedience during the last 
few' lessons, will be fit to put between shafts. 
At least three men should be concerned in put¬ 
ting him in. If the ‘tugs’ are of the usual kind, 
great care must be exercised in running the 
shafts through them. So-called French or 
Tilbury ‘tugs’ are useful for breaking, as the 
straps lap round the shafts, and aic not neces- 
saiily operated on both sides at the same mo¬ 
ment A colt should not bo expected to step 
over or back into the space between shafts on 
the ground, but the latter should bo held high 
and quietly loweied into position when the pupil 
is standing correctly Any bungling at this 
crisis in the horse’s education is apt to leaxe 
permanent trouble If the shafts drop and 
staitle him, or if with his blinkers on he gets 
‘mixed’ in the shafts, crossing and rotrossing 
will follow before lie can be got to back into 
the collect position Many horses continue all 
then lives to give trouble in tins respect, and 
a light horse will roqune two men to put lum 
to, when one can manage bv lnmself with a 
steady animal A quiet manner and absence 
of all excitement ami fuss is best calculated to 
give a good start in harness The traces are 
hooked on ,* the double kicking strap oi extra 
haltci placed well bach to be of any use, a hemp 
halter under the harness bridle, with the tag 
flee, is to he held by one man, while anothei 
on the* oil side is leadvfoi contingencies When 
the* diner has taken his place and given the 
signal to stall on a nice level piece ot road, the 
man on the neai side may chin up to the colt 
and give the slightest bit of a lead, and if the 
animal goes straight, he keeps pa< e alongside, 
looking to the dmei foi msti uetions At the 
tirst bend in the load a little help to the shafts 
will be given by the men on foot: perhaps a 
push from the side, oi pull on the point ot the 
shaft in tinning a comer, iexcising the action 
when turning about- oi going to the opposite 
side If the general adjustment of the harness 
is light, the cult soon learns to cairy the cart 
round with a swing, so that one slialt does not 
press against the collar, oi get undci it, as hap¬ 
pens xvlien the tiaces arc; too long When level 
going at a walk and sloxv tint has been satis¬ 
factory pel foi med, the uncial test of up lull 
and doxvn dale sets the seal on the animal’s 
character. Ife should not lx* put to a stiff lull 
at once, hut learn to pull up a moderate incline 
xxitli only a light weight, then steeper and with 
greatei loads by degrees, until Ins hardened 
shoulders feel no discomfort- wdicn exerting him¬ 
self t<* his utmost In going downhill, the proof 
xx' 1 11 come of the use of the bieeehing during the 
long reins practice The young lioise should 
not feel the cart running on him, and be taken 
by surprise by a load which threatens to push 
him over, and from which he may bolt and his 
ehaiactci be ruined. The slope should be; a 
gradual one, and the animal be stopped from 
time to time and slightly backed into Ins breech¬ 
ing, until he really sustains considerable weight. 
All this takes time, but it is time well spent 


when a sound elementary education is obtained. 
The finishing usually devolves upon the dealer, 
and the ‘ manners ’ imparted by such experts do 
not belong strictly to our subject of breaking. 

Heavy horses, as those intended for the general 
xvork of the farm, are usually taken in hand 
towards the end of their second year, and soon 
begin to contribute to their own maintenance. 
The ‘gentling’ previously advised refers equally 
to these animals, who should be early made to 
obey. The custom, when first put to w r oik, of 
placing the colt in the middle of a team is 
generally satisfactory. The < ha in harness and 
gear prevent him from going far wrong when an 
old stager is in front and real, and if lie doesn’t 
«it first put weight in the collar, he soon learns 
- to do so w'lth a little judicious urging fmm the 
j teamster at his side. The chains at his sides 
! and the spreader behind make it easy for him 
j to understand the shafts and breeching when 
put into a cart or wagon, hut he is not made 
to haul alone until his behaviour in chains is 
such as to guarantee that lie 
will not prove ‘collar proud’ 
fi in a more responsible position. 

/j CJencral handiness may be 

j i expected to follow, but very 

jIf j much depends upon the 

Jj I carter, and young hoises 

ff / should never lie put in the 

H I hands of bad-tempered or 1 m- 

I competent men, or they may 

(I be spoiled after the breaker 

w, y/\\ h as done Ins part. 

\\ Breaking to saddle or 
\\ breaking for riding purposes 
Fig 4 — Piatt - is in some respects a more 
Twitch arduous and delicate task 

than breaking to harness. Tt 
icq Hires a closer understanding, which is not 
inaptly termed sympathy, between nder and 
ndden. The well-mannered hack is a much 
valued animal, and the temperate huritei com¬ 
mands a high price, while the chaser and race- 
hen se fetch fabulous sums when capable of win¬ 
ning either of the kinds of races for which they 
are specially trained. The importance of a good 
mouth has alieady been insisted upon in speak¬ 
ing of hi caking to harness; how much mole 
necessary and desirable is it in the case of the 
annual upon which one is seated, and whose 
failure' to respond to the slightest intimation of 
the rider may bring both to grief! The riding 
horse must stand still to be mounted, and xxait 
for the word of command, the pressure of the 
knee or touch of the bridle must convey to him 
all that the rider wishes him to understand. 
11c must lead with either leg, or change them 
when stroked upon the shoulder ; change his 
paces, halt, stand, turn back, or pass sideways, 
w'hen the voice, the hand, or the lied give him 
orders to do so. He must stand at a gate 
while the rider unfastens it, or collect himself 
for a jump if required, wutli a fine estimation 
of pace and distance and impetus before taking 
off, and be ‘clever’ at landing; while all the time 
yielding absolute obedience to a superior will. 
The noise of wheels and the greater distance 
from the animal preclude that intercourse be- 
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tween the man and horse, when driving, which 
is so valuable when carried on by the voice of 
a rider and understood by his mount. Many 
Irish horses, to whom their breakers talk as 
other folks do to pet dogs, are so easily com¬ 
manded by the tone in which words are ex- 



{ ircssed, that it is liteially true that they could 
)u ‘ridden with a pack thread’, but these 
same horses, with a heavy-handed, unskilled man 
upon them, would piove ungovernable in the 
liunting-tield. The lust steps towards hi caking 
for saddle are the same as those for harness, 


and consist in obtaining control over the animal 
and submission of his will to the breakers. 

Except a colt shows a disinclination to obey 
orders, the making and training of him depend 
chiefly upon the possession of light- hands, 
patience, good temper, and firmness with the 
pupil. The preliminary training or discipline 


having succeeded, the colt must be accustomed 
to saddling and girthing up; the latter often 
proving trying to his temper, as the girths must 
be pulled tight, because tney so easily slack out 
when exercise has reduced the volume of the 
trunk. Upon the saddle we place a weight— 
a sack half-full of corn, for example—and if he 
shows signs of fear lie must be assured by kindly 
tones of its harmlessness Tf perverse he must 
be corrected by the rope-twitch which some 
bieakers will have* placed on linn in ieadmess. 
With tins deadweight upon him, lie is circled 
and turned and reined back by the long reins 
m the hands of the man on foot, until he is 
(pule steady and accustomed to its presence. 
Tt) mount him is the next tiling, the breaker 
quietly rising m the stirrup and seating him¬ 
self; dismounting again, and repeating this drill 
seveial times, befoie attempting to rule him. 
Some bieakers place their assistant upon the 
colt without iems, while guiding the pupil them¬ 
selves with the long ieins to which the animal 
li.is already been accustomed Others give him 
bridle reins, with liistiuctions to avoid using 
them until presently the long 1 eins are 1 emoved. 
The rider lias then to make the animal familiar 
with the feeling of a man on his back, and cause 
linn to walk a wav in a st-iaight- line, in obedience 
to the voice and pressuic of the knee and boot 
heel The ruler will have Ins reins gathered 
and the bit- gently felt by the horse, having 
equal pressuic at both sides of the mouth. The 
piessuie must not be enough to check Ins foi- 
vvard movements, but simply t-o keep him col¬ 
ics ted or at attention; any disposition to stop 
being cheeked by word and heel. lie will pie- 
sently requite the colt to make wide envies, liist 
m one direction and then m an¬ 
other Standing up in the stir- 
iups, and m one stirrup at a time, 
while in motion and at lest must 
be practised No lesson should 
be prolonged beyond forty or fifty 
minutes, and a good breaker wiil 
often give less to a horse of doubt¬ 
ful temper if lie obeys 

A sulky colt is more likely to 
show temper when beginning to 
feel fatigue, and should not have 
it too much tried. The mex- 
pei lenced breaker is apt to forget 
that ‘soft’ colts are quickly tired, 
as may be seen by the facility with 
winch they ‘ lather ’ or lneak out 
into a sweat, and it is better that 
they should have short turns oft-cn 
repeated, and not develop faults 
needing correction in the way of 
punishment. 

The whi]) should not be an in¬ 
stillment of fear or punishment 
alone, although it may have to be 
so employed. In learning to make short turns, 
for instance, the whip is lightly touched against 
the quarter of the side to which the animal is 
required to move, while the rein of that side co¬ 
operates. At the walk it is natural for a horse 
to use his head and neck as a balancing pole, 
and the rider allows more rein, and takes but a 



Fig. 6 - Tired Horse with Outstretched Keek (swinging his head) 
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light ‘ feel ’ of the mouth. At the trot, a raised 
head and nearly immovable state of the neck 
affords the best balance, and the rider will keep 
a steady hold of the reins and keep 
his hands higher than if the animal 
were walking. It is said that one 
should ride more by the legs than by 
the hands, and by this it is intended 
that the breaker should use his own 
heels to stimulate the animal to bring 
Ins hind legs forward It is the hind 
limbs which chiefly propel a horse, 
and if taught to carry them well for¬ 
ward, while speed is checked by 
the reins, the weight of the rider 
upon the forehand is materially 
reduced By such means the saddle 
horse is made to go in a collected 
manner, and the stimulus behind, 
and restraint m fiont, cause him to 
arch his neck, bend his knees, and 
flex his hocks in the best m.mnei. 

The man who merely makes sure of 
lus own safety, and cannot give* his 
attention to the development of the 
animal s paces, is quite unfit to ride 
a colt, and should delegate the woik 
toanothoi. Theeantei is one of thiee 
time, and an artificial one—very easy 
to the rider, but tiring to the lioise. 

To ease the hoise, the breakei nukes 
him change the leading fore leg. 

This should never be attempted while turning, 
as eiossing the legs and a fall may lesult The 
leading leg will be the one whose shoulder is 
most foiwaul, and fiom which it is most 
easy for the horse to bleak into a ran Lei 
If slightly inclined to the othei side by the 
icm, and the shoulder stioked with the 
whip, he will change the leading leg, and 
so ease his muscles. The lider alteis lus 
position to collect balance A back xn aid 

J iosition in the saddle is favouiable to both 
mrse and 1 ider. The eantei is a fa von i ite 
pace with ladies, and hacks intended for 
their use are spec lally schooled m this 
pace. The walk and the gallop aie the 
only paces of the wild horse. Trotting, 
cantering, and ambling aie moie 01 less 
hereditary in domesticated horses, hut per¬ 
fection of action is not so easily acquired. 
Horses are taught to jump over low ob¬ 
stacles while controlled by the long reins, 
the height and width of the jumps being 
increased until the pupil constantly ne¬ 
gotiates them satisfactorily. Then he is 
made to carry a light man over the lesser 
obstacles first, thus acquiring by degiees 
the knowledge of how to support a weight 
and maintain balance—a matter in which 
the rider gieatly contributes by his own 
conduct in the saddle. When rising to a 
jump, the man leans forwards, not merely 
to maintain his equilibrium, but to throw 
Ins weight upon the hind limbs of the 
animal, which are resting upon the ground, 
the animal comes down on the opposite side, the 
man leans back, maintaining his own balance 
and relieving the fore quarter of the animal of 


as much weight as possible. In landing over a 
jump, the weight is for the fraction of a second 
sustained by one fore leg only. The various 



Fig 7 mum* ItiMiip to a Jump, Ruler Leaning Forward 


pat csof the hoise have burned the .subjft t nutter 
of huge xolumes, and been e mdenscd into m- 
teicsting bum by Captain Hayes m his Points 



As 


Horse Landing fiom a Jump, Rider Leaning Back 


of the Horse. The reader is also referred to 
Illustrated Horse-breaking, by the same author, 
who deals very fully with the methods of cor¬ 
recting the faultB which arise in the course of 
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a breaker’s work, and arc somewhat outside the 
intention of this article. [h. l.] 

Breast Plough. See Ploughs. 

Breast Wheel. See Water Wheels. 

Breeching, that part of harness which 
passes around the horse’s breech. It is attached 
to the shafts or chains, and enables the animal 
to back a load, or prevent the vehicle to which 
he is attached from overtaking him when going 
downhill. [h. l.] 

Breed, a distinctive gioup of animals which 
has arisen under human control or selection. 
The idea behind the word—which is often used 
very loosely—is that man has acted as a breeder, 
that he has interfered to some extent with the 
natural possibilities of pairing or mating, e.g. 
by restricting the range of crossing, by pairing 
similar forms together, or by securing some 
measure of isolation from natural conditions. 
The term is best applied to the result of a 
humanly controlled splitting up of a species 
or of a domesticated race. We cannot rigidly 
restrict, it to domesticated animals, for the ex¬ 
perimental evolutionist may produce ‘breeds’ 
of animals, such as beetles, which no one would 
call ‘domesticated’. On the other hand, there 
is no utility in distinguishing, as Darwin did, 
between ‘aitificial breeds’and ‘natmal breeds’, 
for the latter term is simply equivalent to a 
variety or sub-species arising in natural con¬ 
ditions. In fact, a ‘natural breed’ is a contra¬ 
diction in terms. When man has succeeded 
in ‘domesticating’ the descendants of a wild 
species (or of several nearly related wild species), 
so that there results a fertile domesticated race, 
more or less under his control, lie may proceed 
to split up this ‘race’ into ‘breeds’. Thus 
the race of domesticated pigeons has been split 
up into many ‘breeds’ and ‘sub-breeds’, and 
similarly for rabbits, ducks, fowls, and so too 
for the more difficult cases of dogs, horses, 
cattle, sheep, and so on For practical purposes, 
a ‘breed’ means a subdivision of a domesticated 
‘race’. Thus we speak of the Polled Angus 
breed of cattle the Clydesdale breed of horses, 
the Cheviot breed of sheep, the Skye Temer 
breed of dogs, the Fan tail breed of pigeons, and 
so on through the long list. The descendants 
of the black cattle that occurred in Britain before 
the Romans came are represented nowadays by 
Aberdeen - Angus, Galloways, Welsh, Keriies, 
&c., and we say that these breeds have come out 
of the black race. 

The origin of a breed is always preceded by 
the occurrence of certain germinal or inborn 
01 constitutional variations. How this ‘raw 
matenal of evolution’ is forthcoming we do 
not know. It may be that the germ cells are 
prompted to change by the inevitable oscilla¬ 
tions-—especially in the vascular fluids — of the 
body that bears them; it may be that the intri¬ 
cate processes which occur in the germ cells 
before, during, and after fertilization bring 
about new permutations and combinations of 
the mosaic of elements which make up the in¬ 
heritance ; it may be that the germ cells have 
an inherent power of varying, as fundamental 
and as far beyond our present possibilities of 
interpretation as their jiower of growth and 


development is; but our ignorance of the con¬ 
ditions of variations is, as Darwin said, immense. 
What there is no doubt about is that inborn 
variations, expressing themselves as deviations 
from the parental type or from the mean of the 
ancestral stock, do occur very frequently. We 
can measure them and, what is equally impor¬ 
tant, we can utilize them. They may be minute 
fluctuations, or they may be ‘discontinuous 
variations’ of considerable amount; they may 
mean a little more or a little less of a character 
which the parents or one of the parents ex¬ 
hibited, or they may be unexpected and novel; 
they may tend in the direction of health or in 
the direction of disease; they may be progres¬ 
sive or reti ogressive; they may be transient in 
succeeding generations or they may come to stay. 

Given a number (even one’) of these variants, 
that is to say, individuals with a well-defined 
inborn variation—not, of course, a merely super¬ 
ficial ‘modification’ directly induced from with¬ 
out or by feeding, for that sort of thing is of 
little moment—the breeder lias got Ins ‘ raw 
material’ for breeding. If the variation is one 
which seems likely to be profitable, or which 
strikes his fancy, he proceeds to breed from it 
His success will depend partly on the natuie 
of the variation, for it may go as mysteriously 
as it came, partly on his own carefulness in 
breeding If we may generalize the usual mode 
of procedure, the breeder must secure a certain 
degree of reproductive isolation for the new 
variants, he must breed similar forms or the 
most likely forms together; lie must eliminate 
from their progeny those forms which do not 
conform to the pattern he is aiming at; he must 
111 -bieed the desirable forms closely to promote 
prepotency or staying power in inheritance; he 
must make the most of any particularly pre¬ 
potent sire or dam that results from lus se¬ 
lective breeding, so that the good qualities of 
that parent may saturate his growing herd; 
and thus by patient, consistent, and resolute 
adherence to a regime of isolation, elimination, 
and selective pairing, he may succeed in estab¬ 
lishing a stable bleed. In all cases, however, 
he can deal only with what is provided by the 
mysterious fountain of change within the germ 
cells, for m spite of populai impressions, it is 
variation that leads, the breeder can only follow 
—and select. It seems likely that the progress 
which is now being made with experimental 
breeding on many difleient kinds of living crea¬ 
tures will lead to a nioie definite knowledge 
of the laws of heredity, which will render the 
making of ‘breeds’ at once moie intelligible 
and less uncertain See next article, also Ani¬ 
mals, Domestication of, Evolution, Heredity, 
Steciks, Variation. [j. a. t.] 

Breeding:, Laws of.— By the laws of 
breeding are meant the rules or principles by 
which the operations of animal and plant 
breeders are regulated. This being the case, an 
article on the laws of breeding should mainly 
consist of an enumeration of the rules to be 
observed by breeders. But as the breeding of 
plants and animals has not yet been ieduced 
to an exact science, it will only be possible to 
indicate how breeds have been formed in the 
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past, and on what lines breeders may best woi k 
in the future. 

During the early Stone Age there were ap¬ 
parently neither plants nor animals living under 
domestication in Europe, and even at the begin¬ 
ning of the Bronze Age theie were few domestic 
animals and a relatively small number of culti¬ 
vated plants. Since the lion Age theie has been 
a great increase in the number of plants under 
cultivation, but though many animals have been 
tamed since Neolithic times the number of 
species living under domestication is stall #cry 
small. This is doubtless owing to the fact that 
animals with rare exceptions are either not 
adapted for living under domestication or they 
aie incapable of nnnistei mg to the wants of 
man. The smallness m the number of domes¬ 
ticated species has, however, been to a large 
extent made up for by the cieation of numeious 
breeds and stiains of those originally selected. 
Evidence of this we have m the annual exhibi¬ 
tions held by agucultural and other societies. 

When enquiries aie made as to how the 
present breeds of plants and animals oiiginated, 
it is ascertained that some were derived fiom 
natuial vaneties or clcmcntaiy spo< ms, that 
otheis aie the descendants of ‘spelts’ which 
fiom time to time suddenly made then appeal 
ancp, but that the majority are crosses oi liv- 
bnds Foi lessons not vet understood, animals 
and plants, wild and tame, <ne constant^ \ .liv¬ 
ing, sometimes m new dilutions, sometimes m 
old When the new or piogiessive v.u lations <ue 
slight they aie known as < ontimums vui intions, 
when sudden and pionoumed they are known 
as (list ont in nous vanations or s/jotts. By < ross- 
mg. man can often induce ret 1 ogiessive varia¬ 
tion or i» veision, and by changing the environ¬ 
ment he may sometimes set up spotting; but 
as a Mile new variations are accidental and 
beyond the contiol of the bleeder. Further, 
only congenital variations aie heritable, t e. only 
characters which originate m the genii cells aie 
tiansnutted to the offspring—modifications of 
the mind or body due to use or disuse, to acci¬ 
dents or disease, infection, lack of nourishment, 
and the like, being incapable of altering tlie 
composition of the germ plasm, are not handed 
on to the offspring. Tf modifications acquired 
by the body or soma are not transmitted, and if 
man lias little or no power to induce variation 
in new directions, it follows that the work of 
the bleeder is piactically limited to selecting 
from amongst the useful variations which from 
time to time appear spontaneously in his flocks 
and herds, ana from the new combinations of 
already existing characters which result from 
crossing and hybiidizing l . In the ease of both 
plants and animals living in a wild state, tin* 
selection is made by the environment—the 
environment in natuie playing the part of the 
breeder. But even in nature there is inter¬ 
crossing. When the env ir oilmen t is stable, 
foims which tend to vary aie eliminated, but 
when unstable—it was extremely unstable din¬ 
ing the lee Age—variation is encouraged, and 

i Xcn vunetios tm<l species of wild plants are sometimes 
dcuved fiom nut mill lnbiids, but very few species of wild 
animals ause in this way 
Vol II 


by the intercrossing of varieties which appear 
new combinations are formed, with the result 
that wild species have a chance of readily 
adapting themselves to the new conditions. 

As animals and plants living under domes¬ 
tication must, up to at least a certain point, be 
adapted for their respective environments, and 
as man can neither control variation noi ai range 
for the transmission of acquiiod (lion-congenital) 
characters, the difference between the ongm ami 
preservation of wild and tame foims is after all 
not fundamental. In both cases new types aie 
possible (1) because of spontaneous vanatioii in 
new directions, (2) because the mossing of valua¬ 
tions spontaneously piodueed leads to new com¬ 
binations, and (3) because there is selection. 
In natuie, selection except m laie cases le* ds 
to umfoumty m make, coloui, &c , and results 
in producing feums marvellously well adapted 
foi tlieii mu roundings In animals and plants 
living under domestication, owing to biccdcis 
having difleient ideals theie is often a imuked 
absence of uniformity, and not a few of the 
vaneties hied aie neither paiticulailv useful 
nor beautiful, oi specially adapted to then sur- 
loundings 

Now that lueedeis are becoming acquainted 
with the* woik of Mendel and his follow eis, mine 
systematic* methods may be adopt* <1 When it 
is fully lealized that animals and plants aie 
built up of distinct and indivisible unit chai- 
acteis, which aie* inherited according to coituin 
definite* pnnuples, c a< h pair of chaiacteis being 
usuallv lnliciited independently oi one another, 
and that two oi moie unit chaiacteis can be 
pciuianeiiLlv and lapidly combined to foim a 
new type, the piohuhility is that brecdcis’ 
methods will be considerably modified Befoie 
indicating how breeders’ methods aie likely to 
be influenced bv i eeent enquu les and discoveries, 
it. may be well to indicate how some of the 
familiar bleeds weie piodueed fiom natuial 
vaneties and spoit.s, and by mossing. An ex¬ 
ample of a bleed dcuved from a natuial variety 
oi elemental y species wo have in the Mungos- 
well wheat. Many laces of plants seem to in¬ 
clude several vaneties which when isolated bleed 
true. This fact seems to have been recognized 
nearly a ecutuiy ago by Patrick Shined'. Tn 
1819 Shiireff found in one of his fields in East 
Lothian a plant of wheat which differed from 
its neighbours by its high degree of branching. 
As tlie seeds obtained from this plant, bled true, 
SliirrefF was able in a veiy short time to place 
a new breed of wheat on the market. In this 
case, by line-breeding from a single parent 
plant selected in 1819, a valuable breed of 
wheat was at once established. In flocks and 
herds, as m fields of cereals, several varieties 
may sometimes occur capable, like the wheat 
plant found by Shirred*, of forming a new jace. 
If we knew more about the ongin of the strains 
or sub-breeds of domestic animals (of, c//., South¬ 
down and other breeds of sheep, and milking 
stiains of cattle), it might be found that in not 
a few cases they had been derived by selection 
from natural varieties rather than from crosses. 
As an example of a sport we have tlie once 
famous Ancon race of slieep. This race or breed 

30 
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was made from a ram lamb with short bent legs 
which unexpectedly made its appearance in 1791 
in Massachusetts. When mature this ram with 
legs like a Dachshund was mated with a number 
of normal ewes The offspring obtained, instead 
of all resembling one of the parents, 01 being a 
blend of the parents or their ancestors, had, it 
is said, either normal legs like their lespectivc 
dams, or shoit bent leg.s like their sire. That 
in the case of the Ancon sheep there was exclu¬ 
sive inheritance is extremely probable. It is 
liotoiious that huge and sudden variations are 
often not only prepotent but persistent It is 
a simple matter, e.g ., to form a breed of foui- 
horned sheep from a four-horned ram; so per¬ 
sistent, in fact, is the four-horned unit character 
that many geneiations may elapse before it can 
be removed by crossing Owing to the pre- 

I iotency of the short-legged ram, the Anton 
need of sheep was probably as easily formed 
as the Mungoswell breed of wheat Were the 
history of the Galloway and other polled breeds 
of tattle known, it might- he ascertained that 
the mapnity of them originated, like the Ancon 
shcej), fiom sports 

If all breeds weredemed from natural varie¬ 
ties or fiom sports, tin* vvoik of the breeder 
would be extremely simple As it happens, 
nearly all the important breeds oi animals have 
been mainly produced by selection aftei cross¬ 
ing 

According to a well-known breeder, the crea¬ 
tors of the modern strains of cattle began with 
a more or less random selection of good speci¬ 
mens of the ordinary stock of the country , the 
second step was to strengthen the herd b\ elimi¬ 
nation, and to fix excellence b\ in-breeding and 
selective breeding, the third was to use freely 
a good dominant sire, if one fortunately turned 
up, until the whole herd was permeated by Ins 
good blood 

Before referring to some of the results ob¬ 
tained in the past- bv cross-breedeis and hy¬ 
bridizers it may be well to insist on the fact 
that crossing generally leads to reversion, rarely 
if evei to the appearance* of new characters, and 
that crossing is invaluable not because it induces 
regressive vairation or reversion, but because it 
provides the breeder w r ith a method by which 
characters of one vanety or breed tan be lapidly 
transferred to another variety or* breed 1 A 
consideration of the breeds formed by crossing 
indicates that tlu* blending of two varieties or 
species may be so complete that the hybrids 
breed true from the first; that it- may be of 
such a nature that the hybrids when inter¬ 
bred produce offspring which resemble the 
grandsire m some traits and the gianddam m 
others, but nevertheless breed true; and that 
the blending may be so slight that the hybrids 
when interbred at once split up to reproduce 
in a pure or nearly pure form the varieties or 
species from which they wore derived 

An example of a cross or hybrid in wdricli the 
blending is complete from the first, wo have in 

i For example, by crossing, a cactus may be at once deprived 
of ltB spines and a bramble have its tlioms reduced to small 
Id tint points, oi a valuable wheat highly susceptible to rust 
may be speedily made immune to the rust fungus. 


Bur bank’s phenomenal berry obtained by cross¬ 
ing the Californian wild dewberry (a small 
species of bramble) and the Cuthbert raspberry. 
This hybrid (which looks like a gigantic rasp¬ 
berry), instead of splitting lip in the second gen¬ 
eration, bred tiue from the outset. 

Some breeds of sheep seem to have resulted 
from an immediate and complete blend of tw r o 
varieties for example, eiosses obtained by 
mating a Border - Leicester* ram with Cheviot 
ewes, when interbred, breed true, ie behave 
like a sport or a natural variety. 

I T p to the end of last century it was commonly 
assumed that wdnlc* first crosses weie geneially 
uniform, subsequent crosses displayed great 
diversity of character. Now, liowovei, we know 
that first crosses deiived from pine breeds, 
as a lule, when inteibred, either reproduce 
the original types from which they were de¬ 
rived, or, owing to reshuffling of the unit- char¬ 
acters, produce new types, which may from 
the iirst breed as tiue as old-established pine 
breeds. 

The makers of the existing breeds, though un¬ 
aware that first crosses when interbred behave, 
with some exceptions, m a definite and oidcrly 
manner, sometimes seem to have worked on 
Mendelian lines An example of a true breed 
formed by selection aftei ttossing we have m 
the Suffolk bleed of slice]) This bleed was 
obtained by crossing the Southdown—a horn¬ 
less, oaih maturing breed—with a black-faced 
homed Norfolk breed In tins case the two 
breeds failed to blend like the Border-Leirestei 
and Cheviot breeds In all probability the 
Southdown-Norfolk crosses weie inter bled and 
the individuals with the points desired selected, 
)p the hornless individuals with a black fate 
which matured early and had lean flesh w T eie 
selected and made into the Suffolk hived 

In tin* ]Killed Galloway cattle we may have 
another breed unionsuously created on Men- 
delian lines As already said, tin* Galloway 
breed may have been derived from a sport 
which behaved like the Ancon lam Bui as 
vestiges of horns still occasionally appiar m 
Galloways, the probability is that tin* first 
crosses, though lioi nless, yielded, when inter¬ 
bred, horned as well as hornless offspring. As 
only some of tire polled individuals would 
breed true, further selection would be required 
before a pure hornless race was established. 
In addition to breeds of tlu* Suffolk sheep and 
Galloway cattle type, that is, breeds made up 
of individuals unifoim in make and colour, 
there are breeds, some of them of world-wide 
reputation, which, in at least some of their 
characters, either behave like hybrids or indi¬ 
cate that they are an imperfect blend of several 
distinct races. 

A well-known example of a recognized breed 
which never breeds true, we have in the blue 
Andalusian fowl. This so-called breed is a cr oss 
between a black race, and a white race splashed 
with black. The black and splashed white races 
breed true, and may hence be regarded as pure 
breeds. When crossed they produce blue Anda¬ 
lusians, which instead of behaving like the cross 
between the Border-Leicester and Cheviot sheep, 
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when interbred, behave like hybrids; i e. on an 
average 25 per cent of their offspring are black 
and bleed true, 25 per cent are splashed whites 
which breed true, and the remainder are hybrids 
which resemble, and when interbred split up in 
the same way as, their parents. When blue 
Andalusians are wanted they are obviously best 
obtained by crossing the black and the splashed 
white races. This method yields 100 per cent 
of blue Andalusians, whereas interbreeding blue 
Andalusians yields only 50 per cent, the others 
being ‘ wasters 

In the case of the famous Shorthorn cattle 
we seem to have a breed which, when only the 
colom is considered, behaves like the Andalu¬ 
sian fowls The Shot thorn breed seems to have 
been oiigmally formed by crossing a rod and a 
white variety. The blending having been in¬ 
complete, the roans aie really lnbrids, wlm h, 
when interbred, split up in the usual way, yield¬ 
ing led, white, and loan oilspnng As the led 
and white as well as the loans aie regarded as 
jmie Shorthorns, it may be an advantage latliei 
than otherwise that complete blending has not 
oet uned, for while led is preferied m some 
districts, loan or white mav be preferied in 
others Moreover, a bleed whuh consists of 
two distimt types and their hybnds is less 
likely to stiller fioni m-bieeding breeders of 
Nhoithom cattle who work on Mendehan lines 
ha\e, of course, realized that puie ieds alwa\s 
plod nee, reds, that pure whites always piodiue 
whites, and tint pure ieds and pure whites m- 
\anahlv produce loans In addition to lneeds 
which consist only of In buds, and bleeds winch 
consist ol hybrids and the pure bneds winch 
jnoduce them, there are bleeds wlucb consist 
of a blend in van mg degrees ol several distinct 
nineties or species The best example of a 
bleed of tins kind is the English racehoise 
Iveccnt. empimos indicate that the English 
thoioughbied includes amongst his ancestors 
foui wild species Fairly typical repiesenta- 
tives of these four species occurred m Britain 
during the ffist centuiy, hence the British 
racing ponies which took pait in forming the 
English thoroughbred were m all probability 
a blend of seveial types. 

About the Arabs, Barbs, Tuiks, and other 
foreign breeds which contributed so much to 
the making of the thoroughlyed, very little is 
known, but if they resembled modern so-called 
Ouental breeds the} 7 also had a multiplex oiigin. 
Breeders of lacehorses might easily have foimed 
long ere this several distinct strains of thorough¬ 
breds, and bay, brown, chestnut, and other pure 
strains could readily he made now. As, how¬ 
ever, speed is more important than make and 
colour, the probability is that the thoioughbied 
will, m the future as m the past, be a breed of 
great admixture. 

While recognized breeds of horses, with few 
exceptions, are a blend of seveial types and 
hence fail to breed true, many of the recognized 
breeds of dogs are true breeds. This is not 
because all the domestic dogs have sprung 
from a single wild ancestor—like horses, dogs 
had a multiple origin—but because breeders 
of dogs have made it their business to form 


a large number of distinct strains, many of 
which thiougli selection now breed to tlieir 
own type. 

It thus appears that some of the recognized 
breeds are true breeds, that others are hybrids 
pure and simple, that others consist partly of 
hybrids and partly of pure breeds, while others 
are a blend in varying degrees of several distinct 
varieties or species. The important question 
now arises, What is a pure breed, and why do 
some breeds breed true to type? How, e.g ., does 
the Mungosw'ell breed of wheat essentially differ 
from the blue Andalusian br< <d of fowls 1 The 
answer is, that the one is produced from germ 
cells identical in composition, the other from a 
union of germ cells (one male, the other female) 
having a different composition. The one breeds 



N, Nucleus containing cluoniosoines (<’) (After Wimvvatei ) 

tme because all the germ cells produced are 
piac tic ally identical, the othei fails to breed 
true—produces ‘wasteis’—because the germ 
cells .ue relatively as different in composition 
as the black and splashed white breeds which 
produced the blue Andalusian hybrids. If the 
ditlcience between a true and a mixed breed is 
due to differences in the germ cells, in order to 
understand breeding problems it is necessary to 
know something of the structure and behaviour 
of the germ cells out of which animals and plants 
aie developed. 

Fortunately there is little difficult} in grasp¬ 
ing the facts about genu cells which bear directly 
on breeding problems. The germ cell produced 
by the female parent, of, e.g., a rabbit consists of 
a small globular mass of living material (proto¬ 
plasm) enclosed in a thin capsule or envelope. 
Near the centre of the cell lies the kernel or 
nucleus, invested by the delicate nuclear mem¬ 
brane. Under certain conditions the nucleus is 
seen to contain a number of minute rods, which, 
because they are easily stained by logwood and 
other dyes, are known as chromosomes. All the 
members of the same species have the same 
number of chromosomes—in some animals the 
chromosomes are few in number, in others they 
aie numerous. As the chromosomes are believed 
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to be ‘ the carriers of hereditythey form the 
most important part of the germ cell. It is 
especially important to bear in mind that germ 
cells are not manufactuied by the parent; they 
are derived fiom cells specially reserved for the 
purpose, and lienee the body or soma stands m 
very much the same ielation to the germ cells 
that a field does to potato tubers planted in it 
In some eases the fei tilized ovum at once divides 
into two cells, one of which gives use to the 
tissues and organs of the new individual (forms 
the body or soma), while the other eventually 



1, A female germ cell, 2, a male genii < ell at a eoncKpoiuIing 
stage, each cell contains font chiomobomeh II and 4 The 
female genn c ell (1) eventually divides into two tells (3 and 4), 
each with half the normal number of t hiomosomes—this is 
known as the rvducinq division, the small cell (1) disnitegi ates, 
the laige c ell (3), if fertilized (i c if it leteives as many t hio- 
mosomes as it lost by blending with a spei matozoon) is < a- 
pahlc of giving use to a new individual. 2, the malegeim et 11, 
divides to form two speimatozoa (, r > f»), each with half the 
normal number of chiomosomes (>, A feitili/ed germ tell 
eontaining two maternal and two paternal clnomobomes By 
dividing, 0 gives rise (a) to numeious somatu cells (7), wliuh 
form the body (xo?n< i) of a new individual, and (b) to genn 
cells (8 and 0) which aie lodged in aiul nourished by the new 
individual In the case of 8 the paternal iliioniosomcs (11) 
are discharged and come to nothing, in the case of 1) the 
maternal chromosomes (lf>) aie disthaiged during the minc¬ 
ing division. If 10 represents a ieduced ovum of a St Kilda 
ewe and 12 a speimatozoon of a blackface nun, the fertilized 
ovum 13 will contain both St Kilda and blackface ehionio- 
somes and eventually piodute a hybutl. if 11 lepiesents a 
reduced ovum which contains chiomosoiues denved from a 
blackface lain, and 10 a speimatozoou of a blackface lam, 
the fertilized ovum 17, if it develops, will pioduce a pure oi 
nearly puie blackface sheep 

gives rise to the germ cells. When an animal 
is old enough to breed, one or more of the germ 
cells mature or ripen, and escape from the genn 
gland In the umipe egg there aie two kinds 
of chromosomes, some inheiited fiom the female, 
some from the male, parent of the individual in 
which they are lodged. Tf there are four ehromo- ' 
somes, two, which may be known as the maternal I 


chtomosomes, represent and seem capable of re¬ 
producing the female ancestor, while the other 
two, which may be known as the paternal chro¬ 
mosomes, have been derived from and appear 
to be capable of reproducing the male anc estor. 
Each chromosome consists of minute particles, 
the chromomeres Dining the lipemug of the 
ovum two highly important things happen. In 
the first place the maternal and paternal chro¬ 
mosomes come into intimate contact with each 
other, and thus exchange of maternal and pater¬ 
nal cliromomeres is made possible. After sepa- 
i atm gather the maternal or the paternal chromo¬ 
somes are discharged and disintegiate, with the 
icsult that the ovum on reaching maturity only 
contains half the number it possessed before the 
pioccss of ripening set in. If during the fusion 
of the chromosomes an exchange of cliromomeres 
takes place, the composition of the maternal and 
patei nal c hiomosomes may be materially altered. 
It may hcie he mentioned that the sex of the 
futui e individual seems to depend on whether 
the maternal or paternal chiomosoiues are dis- 
chaiged fiom the ovum dining what is known as 
the lodming division of the nucleus 1 Dining 
tin* npening oi matuiation of the speims each 
genn cell eventually gives use to four cells, 
rath of which contains half the nonnal numbei 
of chromosome's This division nun be* pie- 
ceded by the fusion for a time of the chioino- 
sonies, and lesult in the pioduction of two 
sjieims containing maternal and two containing 
paternal <hiomosomes — two with an afhmty foi 
ova destined to foim female individuals, and 
two with an afhmty foi ova destined to de¬ 
velop into male individuals When half of the 
chromosomes have been disc bulged the mum is 
leady to be fertilizes!, t c. for the cntiancc of 
a spc*rni bunging with it as many chromosomes 
as w eic lost dining in.it umtioii A sperm liavmg 
enteied with its < (implement of paternal cliiomo- 
somes, 1 » 3 ’ some subtle change in the penpheiy 
of the egg the entianee of additional sperms is 
pi evented. It thus appeals (1) that an inn i pc* 
ovum contains both maternal and paternal 
chiomosoiues, (2) that after the paternal and 
maternal chiomosoiues have been m contact 
with each othei for a tune (dm mg which chi omo- 
mercs rcpicsoiitmg unit characters may be ex¬ 
changed), either the matei nal or paternal chromo¬ 
somes are discharged, taking with them either 
the male or the female sex determinant; (3) that 
the act of fertilization consists in lestonng to 
the ovum by means of a sperm as many eluoino- 
somes as were disehaigcci dining the reducing 
division of the nucleus; (4) that neither during 
fertilization nor dining the development of the 
new individual is theie any actual blending of 
the maternal with the paternal chromosomes; 
and (f>) that whether the new individual devel¬ 
ops into a male oi a female seems to depend on 
whethei the maternal or paternal chromosomes 
aie discharged fiom the ovum dining the pio- 
c ess of matin ation, i.c. during the halving of the 
nucleus. 

i Is female veitehiates certain male characteis seem to be 
latent This is suggi steel by, amongst otliei tilings, lit ns 
assuming, as they sometimes ilo, the plumage, iY,< , which 
charm tenze the male 
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The structure of perm cells and the phases 
through which they pass during maturation 
having been referred to, their behaviour dunng 
and after fertilization may now be considered 

The eggs of some animals (eg. Oypris, Paph- 
nia, and ceitam other Arthropods) on reaching 
matmity at once develop into new indivi¬ 
duals without being fertilized. But ripe ova, 
though appai ently capable of pioduc mg unaided 
new individuals, remain as a mle inactive 
unless they leceive some stimulus fiom with¬ 
out in some eases a diomieal stimulus is 
sufficient to start the development (eg the eggs 
of the sea-unhin Aibacia begin to develop if 
j>la<cd m a mixture of sea water and chloride of 
magnesium), but in most cases the necessary 
stimulus is given b> a spcimatozoon 

When, as m lnghei fonns, the spei mato/oon 
comes fiom a ditlerent individual — the male 
parent—it not only starts the development but 
plavs an mipoilant part in forming the new 
individual, which, as liuxlev onte said, ‘ may be 
compai cd to a w eh of w hi< h the w.n p is del i\ cd 
fiom the lemale and the woof fiom the male’ 
This being the case, it is impoitant that the ova 
of any given vanetv 01 1 ace should select spei- 
mato/oa pioducecl b\ members of the same 01 
of a neaily lelated vaiicty 01 lace, otheivvise, 
in the case, eg, of mai me animals, in vvlmh 
lei t ili/ation takes place in the sea, distinct 
sprues would cease to exist, while in the case 
of tmesLn.i] animals (except when the females 
have a maiked piefneme for mates of tlien 
own type) hvbnds would be of common oc<m- 
lcnce This election between the gum veils, 01 
gametes, is know u as gametic selection. It lias 
long been leali/ed that gametic selection oe< uis 
m plants Darwin, eg, pointed out that if 
‘pollen fiom a distinct species 1 m* placed on the 
stigma of a castrated fiovvei, arid then after the 
interval of several hours, pallet i fmw the same 
spe< jes 1 m* piaeed on the stigma, the effects of 
file former air wholly obliterated except in 
some ran* cases. If two xaueties aie treated in 
the same manner the lesult is analogous, though 
of directly opposite nature, tor pollen from any 
othei variety is often, or gencially, prepotent 
o\ei that from the* same flower 5 (('ross-fertiliza¬ 
tion of Plants, p 391) 

Preferential mating, ir the selection of the 
female (or male) of a mate, may go a long wav 
in higher forms in pieventing intercrossing of 
luces, but this is usually supplemented by 
gamctii selection A recent experiment illus¬ 
trating preferential mating and gametic selec¬ 
tion may here be mentioned. In 1JH>7 a St. 
Kildd ewe (vvhic.li in 1 905 and 190(5 produced 
ewe twins to blackface lams), also a St. Kilda 
lamb ewe, and four St. Kilda blackface crosses 
wen* mated with a pure blackface ram lamb. 
About an hour afterwards the two St Kilda 
ewes were' served by a St. Kilda ram, but the 
four St Kilda-blackface crosses refused to re¬ 
ceive the addresses of the St Kilda lam In 
1908 file four crossbred ewes had lambs to tin 4 
blackface ram, but the St. Kilda ewes had pure 
St Kilda nuns, ie. the St Kilda-blackface 
crosses bad a preference for the pur e blackface 
ram, while tire ova of the St. Kilda ewes se¬ 


lected sperms of their ow T n kind in preference 
to the already present sperms of the blackface 
bleed 1 

A geneial consideration of germ cells leads 
one to tile conclusion that the affinity between 
mature ova and matine sperms varies greatly. 
It is, eg., so feeble* between the ova of sheep and 
the sperms of goats that no offspring aie pro¬ 
duced, it is sufficiently stiong between the ova 
of St Kilda and blackface sheep to result in the 
production of ciosses, and so great between the 
ova and sperms of the St Kilda race that St 
Kilda ova select St Kilda spurns in preference 
I to spurns of the blackface rat t 
I When, as sometimes happens, a female proves 
! si**'lit* with one sin* (which gets stock with 
other females of the race) but fertile with 
' another sue, tin* stuility mav be due to want 
of vigoui in one oi both of the germ cells, but 
it is probably sometimes due to gametic selec¬ 
tion 'fins is suggested by the behaviour of 
a mare of the Celtic type from the noith of 
belaud which proved st-uile with a zebia, an 
onager, art Arab, and four other breeds of 
horses, all of which wen* st cm k-getters, but at 
once pioveel fertile when mated with a pony of 
her own tvpe fiom the west of Ireland 

It is impoitant to bear in mind that the 
union of the* ovum and sperm which takes place 
timing fertilization does not imply a complete 
blending of the* male and female* chromosomes 
On the contnirv, the chromosomes derived fiom 
the* male parent mav be said to engage m a 
friendly struggle with the chiomostunes demed 
fiom the* female parent Sometimes the male 
thiomosomes jiiev.nl, with the result that the 
new individual lesembles the sue; sometimes 
the female chromosomes control the develop¬ 
ment, and lead to the production of offspring 
1 the image of the dam When the male and 
female chromosomes take about an equal share 
m dominating the development, the offspring 
j aie* nearly intermediate in then characters, but 
; when the parents belong to distinct strains, 
l xaueties, or species, the offspring, owing to re- 
! version, instead of resembling one parent or 
j being a blend of both parents, often resemble a 
| t emote common amestoi. Kvulence of the view 
I that the* male and female chromosomes retain 
' their identity, that they blend neither at the 
j moment of fertilization nor during development, 

! is obtained bv interbreeding crosses with one 
j of then pure patents. The writers St. Kilda- 
I blackface hybrid ewes, when mated v ith a pure 
blackface lam, yielded an equal number of 
line blackface lambs and St. Kilda-blackface 
lybnds This implies that St Kilda-blackface 
li \ bnds, instead of produc ing hybrid or blended 
ova, seem to produce pure ova—50 per cent 
pi actually identical with the ova of pine black¬ 
face sheep, and 50 per cent wutli the ova of St. 
Kilda sheep In other words, each St Kilda - 
blnckface by brid behaved as if one of the ovaries 
contained pure St Kilda ova, tin other pure 
blackface ova. In all probability some of the 

iThe writer understands that Ayishire rows are sometimes 
put to a Uallowav hull before they nit seived bv an Ayrshire 
bull When this plan is resorted to, the calves are said to be 
I invariably pine Ayisluies 



230 


Breeding 


germ cells of the St. Kilda-blackface hybrids 
behave like pure St. Kilda germ cells and some 
like pure blackface germ cells—(1) because 
during the halving of the nucleus the chromo¬ 
somes derived from the male parent are dis¬ 
charged fiom some ova, while the chromosomes 
derived from the female parent arc discharged 
from others; and (2) because the speims are 
produced in such a wav that . r >() per cent contain 
chromosomes derived from the one breed, and 




Dingi.uns to i11ustr.ilc» wliat i*. supposed to happen during 
the Conjugation of tin Chioinosonus 


Kig 3, a, a thiomosonu dmved fmni the male ji.uent, />, 
a cluomosonu* deiived fiom the female pannt—each tlno- 
niosome consists of several chmmotnne s ah The paternal 
and inatemal chromosomes in contact with each other t 
liming conjugation then- is piobablv always an exchange of 
protoplasm between the paternal and maternal chiomosomes 
a'b‘ The chiomosomes after conjugation lUning the halv¬ 
ing of the nucleus a the othei chiomosomes on the paternal 
aide* may he letained, and cventualh take pait in foinung a 
new individual, oi the «'chiomosomes max he disc haiged, 
ami 0 and the other chiomosomes on the maternal side re¬ 
tained to assist in forming a new individual Fig It indicates 
wliat pi nimbly happens (lining the conjugation of highlx ex¬ 
clusive chiomosomes—duimg, r;/, tin* conjugation of the 
chiomosomes in the blue Andalusian (hyhnd) fow 1, in which 
theie is so little blending between the paternal and maternal 
chromosomes (the < hiomosomes deiived fiom tin* bhu k and 
splashed white bleeds), that some of tin* geini cells of blue 
(hvbriel) Andalusians are as pine or nearly as puie as the 
gcim cells of the black bleed, while othei s are pi actually as 
puie as those of the splashed white lneed Fig 4 indicates 
what piobublj happens when there is a lcshuttling of the 
chromonieres (01 wliatevei leju’esent unit characteis) dining 
conjugation In tins case- the paternal and maternal cluo- 
niosomes, instead of being exclusive, freelv Ideml, with the 
result that dining conjugation the composition of the* chioino- 
somes is mole m less alteicd Koi example, if the a senes 
of chromosomes represent a hornless race of ldacktaced 
sheep and the b series lepivsetit a homed lace of white-faced 
sheep, the a' senes might lie so alternl dining the 1 (-shuffling 
of the units dining conjugation that on uniting with a spciin 
containing similarly alteied chromosome* a sheep would be 
produced characterized by horns and a lilack face 

50 per cent chromosomes derived from the other 
breed. 

But while many hybrids in the matter of 
germ cells behave as if they were two pure in¬ 
dividuals rolled into one—pioduce germ cells 
50 per cent of which on an average have the 
composition of the germ cells of the variety or 
race to which their sire belonged, while 50 per 
cent agree with the germ cells of their dam— 


there are hybrids which produce germ cells of a 
mixed type—which, instead of producing pure 
offspring, give rise to individuals in which the 
characters of the two pure laces from which the 
hybrid was derived are more or less blended. 
For example, when crosses between a vanety 
of wheat liable to ‘rust’ and a variety immune 
to ‘iust’ arc interbred, immunity to ‘lust’ may 
be acquited by the vaiiety which pieviously 
suffered fiom the ‘rust’ fungus. Again, closses 
between a horned whitefaced race of slice]) and 
a hornless blackfared rate, when inteibml, may 
produce a blackfaced hornless race which breeds 
tine. This transference of characters fiom one 
l.ice to another is possible, because each vanety 
has certain chaiacteis (generally known as unit 
< hataeleis), which aie exchangeable with what 
may lx* known us complementary oi contlasted 
(h.u.Kteis of othei \arieties. Some of these unit 
( hai.u tei s (#*// horns of dm, the beau! of man, 
and tin* numeious male decoiations of buds) 
are obviously sexual ihaiacteis, while otheis 
aie piobablv con elated to sexual diaiaeteis. 
It may be assumed that each unit chaiaetei is 
lcpiesented in the geim cell bv one oi mole 
ihromomeies oi I > \ <eitam of the pal tales of 
one or limit 1 thiomomeres. An oppoiLuiuty is 
uflorded the genu plasm repi exeat mg one or 
mole unit thaiatteis being exchanged with the 
gei m plasm representing t lie com piemen ta i v or 
(outlasted cliaiacterx dining the conjugation of 
the < hiomosomes For example, m the case of 
a livbnd between a black horned and a white 
hornless vanety, the germ plasm m tlie ova and 
speims representing the hoi ns of the one lace 
may exchange with geim plasm representing 
the jrolled condition of the othei, with the le- 
sult that the hybnds wlien ititeibied would 
have amongst their piogcny black individuals 
without limns and wdnte indiv lduals with hoi ns, 
which from the outset nnglit bleed true each 
to its own type 

The con]ugation of the chiomosomes seems 
sometimes to aliend an opportunity foi long- 
separated pai tides to i eeonibinc, with tin re¬ 
sult that from mixed types pure, and it m.iv be 
remote types are reproduced. Becent eiujunies 
led the wntei to conclude that Arabs, Hebn- 
dean, and eei tain other ponies, included amongst 
their wild ancestors a vanety characterized by, 
amongst other things, a small mil row head, 
slender motaearpals, and the absence of the 
hind chestnuts and all four fetlock callosities 
or ergots. It occurred to him that this fine- 
limbed ancestral type (A7///?/.<? </racilw) might 
!>*» reproduced l>v selective breeding. To give 
E. qrunhn of the Auvergne Pleistocene deposits 
a chance of leappeaiing, lie crossed a Shetland 
pony marc of the Fctlar type, having rneta- 
carpalsas fine as in the small horse of Auvergne, 
with a slender-lunbed Aiab (‘ Rajah’). In both 
Shetland and Arab the head was somewhat 
•oaise, and the hind chestnuts w T cre ])r<‘seiit, 
but tlie ergots were either small or absent. In 
the Aral>-She11 and cross obtained the head is 
somewhat large, but the tail is well set on, the 
limbs are fine, the hind chestnuts are small, and 
all the ergots aie absent. This cross, a mare, 
was mated with a liigh-caste Arab (‘Paiakh’) 
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having a fine head hut powerful limbs, bearing 
a complete set of callosities—four chestnuts and 
four ergots. The result was in 1907 a foal 
with a fine head and slender limbs having 
neither ergots nor hind chestnuts, and m 1908 
a foal provided like its sire ( 1 Parakh ’) with 
all the eight callosities. As similar results have 
been obtained by crossing Iceland, Welsh, and 
Highland ponies, the appearance of the 1907 
Shetland-Arab foal with onlv two callosities 
was evidently not a mere coincidence When 
the ova of the St Kilda ewes selected St. Kilcla 
m prefeience to blat kface speims, we had 
cellular selection, llut m addition to cellular 
selection-- selection between complete genu cells 
—there seems to be intrac ellulai selection, 
due doubtless to some of the partn les vvhnh 
make up the ehromoineres having a special 
allinity for each otliei In the < ase of the o\um 
out o 1 which the* 1907 hud without ergots and 
luncl chestnuts was developed, we may assume 
that, dm mg the conjugation of the clnomosomes 
denied tioin the Ketl.ii mam with those fiom 
the A tab stallion, there? was a reshufihng of the 
gei m units winch resulted in the gianules of 
germ plasm which leprosented the IMeistex ene 
species E (jracihs aggregating m the maternal 
cjiioniosomes, and the collection of granules ie- 
})iescntmg other aiirostiaL types m the paternal 
< hi omnsennes Dining the miming division 
the paternal < hiomosonies (carrying with them 
the male sex deteiiiimant) were disc h.uged, and 
the upe ovum oi the Ai.d> Fetiai cross subse- 
CjIic*nt 1 v proving moie prepotent than the? "penn 
fiom tlic* Aiab ‘Haiakh’, «i filly foal was eventu- 
allv produced without lund chestnuts and ergots 

— <i foal which probably leproduces the points 
of the small, fine-hmhed hoise oi Auveigne. In 
the* following xe.ii, m all probability the same 
mt iac'c‘llulai selection the same reshuffling 

— took place, hut the maternal instead of the, 
paternal chromosomes weie dw bulged during 
the hah mg of the? mu lens of the ovum, with 
tht; result that the 1908 foal, instead of tepio- 
during an ancestral type, lesembles m the cal¬ 
losities sex, and other points ‘ Paiakh its ac tual 
siie 

The theoietical aspect of the* subject having 
been dr.'llt with, the actual woik of the breeder 
may next be eonsideieel. The woik of the ina- 
joiitv of breeders consists mainly in maintain¬ 
ing at a high standard already existing strains. 
This may be comparatively easy or extiemely 
difficult. Tt is simple when it consists of ie- 
producing well-fixed, pure, vigorous types, diffi¬ 
cult when reversion or sporting is common, or 
when through inbreeding oi unfavourable con¬ 
ditions there is a loss of size, vigour, or fertility, 
oi when, owing to unsuitable sii es being selected, 
then* is a loss of the points whic h at the moment 
happen to be in favour. Some breeders succeed, 
though they know but little of the theory of 
breeding, and have a very imperfect acquain¬ 
tance w ith the history of the strains they handle; i 
while others, who have made a study of the laws j 
of heredity and of the origin and history of 
domestic animals, meet with but little success. 
But though breeders, like poets, are born, not 
made, it is desirable that even the mo&t success- 


1 ful breeder should know something of the theory 
I of breeding, and as much as possible of the his- 
j lory and peeuhaiities of the breeds to which he 
directs Ins attention. 

I Tt is important at the outset to asceitain 
j whether any given breed—be it plant or animal 
j —is pure—bleeds true to its own type. When 
j (as m the case of the Mungosweli wheat) the 
i bleed lias descended from a single pule parent 
! (unless sporting or hybridizing lias taken place), 
; it wo 11 fiom the outset be a pure breed, i r. the 
| male and female geim cells will be alike m com¬ 
position and the \dilution will i« limited. When, 
! on the otliei hand, two \ai let - oi race's selected 
, to foim a bleed icfiro* to blend (as in the case 
| *f the Andalusian fowls), the bleed may consist 
entirely of In la ids, oi (as in the case of the 
Shorthorn) of two pine \aiietics as well as their 
In bucks In siuh cases the geim cells retain 
then puntx, with the lesult that the pure types 
aic constantly being lepinduced when the liy - 
hi ids aic intei hied When thiee oi more* pule 
vaiieties aic hied liidisc ilminatclv, the germ 
< <*lls usually m couiseof tunc lose tli«*ii pm ity 
(the* types are broken down and analogous unit 
chaiac tei s combine), with the lesult that instead 
of having eithei pine varieties oi hvbi ids (fiist 
c losses), we liave nnxtuics m winch tin* ch.il- 
a« teis of tlnee oi limn* ty }m - me ble nded in 
varying degiees r IIie English thoioughhied 
is made up of closses of this kind. 

As most bleeds have* been formed by line 
bj ceding-- fiom individuals belonging to a single 
line* oi c losely lelated line's of descent—one of the 
difficulties bleeders have to contend with is loss 
of size, vigoui, or fertility from in and-in breed¬ 
ing In some eases inbiceding seems to do little 
oi no liai m, m otliei s it is said to lead lapidly 
to detei loiation It seems to benefit w beat, but 
piove hurtful with maize*, to lead soonei oi later 
to disastrous icsults m dogs and pigs, blit do 
little oi no luu m, if judiciously earned on, m the 
case of hoises and cattle. Tula ceding is pio- 
I bably common amongst wild annuals, and mem- 
licis of herds foimed fiom escaped domestic 
animals aic doubtless often intimately ielated. 
In the case of wild annuals and of the descen¬ 
dants of domestic animals run wild, theie is little 
or no evidence of loss of vigour or fertility, 
partly because the weaklings are eliminated, 

I and partly because theie is now and again a 
! lestoiation of vigoious individuals by ievc*r- 
1 sion 

| Tin* effects of incestuous breeding in at least 
| a section of the Ruminants will he gatheied 
from an cxpei iment with goats. In 1899 the 
writer procured a pair of goats believed to be 
unrelated and healthy Darby I, th<* male, was 
of a d.uk-hrovvn colour; Joan J, the female, was 
of a w bite-and - fawn colour. Tin* fiist kids 
wei e born in April, 1900. The female kuT (Joan 
II) was large and vigorous at birth, but the male 
(Darby II) was small, and so feeble that hut for 
careful nursing he would only have survived a 
few hours. As the table indicates, Darby II 
was allowod to bleed when only about eight 
months old—in a wild state male goats probably 
rarely have a chance of bleeding until they are 
two or three years old. 
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tility. That any of the goats are left is, I believe, 
due to the fact that the males born in 11)05 weie 
extremely vigorous—that five years after the 
experiment was started Darby ] was as it were 
reproduced with his strength unimpaired. 

From the goat experiment it may, 1 think, be 
mferied that by making use of the vigorous 
individuals which from time to time appear in 
herds of lluminants, the size, vigour, and fer¬ 
tility tan he maintained for an unlimited period 
without the introduction of fresh blood. When, 
howevei, owing it may he to the absence of 
selection and revcision, a herd undergoes de- 
geneiation, the \igour can only he icstored by 
legating to intern ossing When inteieio.ssmg 
is necessary it is sometimes difficult to decide 
whcthei to intioduce one or moie sires fiom an 
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Itn»7 

DM IK 


I >.l 11)\ \ II ll 
(not kept) 


I Mil.\ \ II v - .loan V 

II 

Darby \ III 
(<llc.ll 


Dai by I\ -- .loan VI 


Darin X 
(dud) 


Joan \ 11 
(«lifl) 


In I Jin I Joan 1 had two light-t oloui ed knls 
by 1 k*i son (D.u by II), ami Jo.in II had a pme- 
w lute kid by Iiei hi ot her (Dnib\ II) All tluee 
kids died, tin* twills soon altci both, the white 
on** when si\ weeks old 1 In 11)02 Joan 1 had 
a Mgoioiis kid (Dai hv IV)b\ hoi son ( Dai by 11), 
and m 1003 a pan of kids b\ Dail>\ 1 V, one of 
w lu< h (Joan J V) died soon aftci bn th, the <»thei 
(Dai by V), though tuuh vigoious, was given 
away In 1001 .lu,iii 1 had again kids(D.nb\ 
\ I and .loan V) b\ Dai bv IV, both of which 
sunned, and pioilmcd m 1005 two c\tiemel\ 
i obust male kids (Daibv Vila and Darby Vila) 
whnh in make and colon! icsemblcd Darby J- 
In 1000 Joan V had a male kid (Daiby Vlll) 
b\ li<*r vigmmis son Dai by Vila, winch died 
soon aftei birth, and m 1007 a pan of kids 
(Dai by IX and Joan VI) In 1008 Dai by IX 
and Jo.m VI bad a pan of kids so small and 
delu ate that theyonlv lneda iew T limits Now 
that Dai b\ IX and Joan VI are neatly eighteen 
months old they an* well giown and \ igorous, 
and likelv to piodwe a pan of stiong, h<*alth\ 
kids m*vt spi nig From the tn st tin* goats weie 
allow<*d to in <* a sonn-w lhl life, to find then ow n 
food (<*\< ept when snow was on the gimind) and 
their own sheltei The h 114 I 1 death-late is pattl\ 
due to both the males and females being allowed 
to laced as soon as they lea* lied matin lty, if. 
wh**n about <* 1 jgl*t months old As it happens, 
the pan now In mg are, as fai as 1 can tell, as 
Mgoioiis as then aneestois D.u by 1 and Joan 1 
- then* has been neither loss m si/e noi in fei * 

1 Wlim animals an* allowt*il t«* lm i*il lufoie t!u*\ toiiu to 
tlicu stu nut It when, t <1 , slutlainl pwiuex .no allow oil to 
bleed In foit tho\ ait* eighteen iimntlis old - 1 lie ollspunn .110 
oftm si 1 feeble that tin t eithu *lu soon after lmth or an 
I'e.noil witli ilittbult\ 

*lt will lit nott il tlut tin* vmol011s Knls won* tin itHspimir 
of twins ami were both males ami it mat l»t* .nldeil weie 
bom befine their parents weie twelve months old 


? 1 


allied stiani ot the same bleed, or use sires be¬ 
longing to different hieeds. When, as m the 
east* of the English lacehorse, the breed was 
01 igmally foi m**d tioiu several peifectly distinct 
l.u **s, the iepn<*nation of a strain or family 
should I*** readily effected by using vigorous 
sues belonging to a difleient stiaui or family’ 
Wlii’ii, howevei, tin* \atioiis staains <>f a bleed 
an* not onlv closely 1 elated but belong to the 
sam<* tvpe — this is mine or less the case with 
English foxhounds it is bettei to us** a sue 
fiom a pciteitly distinct Mgoioiis breed The 
fust cioss having been obtained, tin* question 
aiises, what should be done next 7 The usual 
pi need 111 e is to eloss back to mate the b**st 
available < rossbi ed mail* with puie-bied females 
Aceoidllig to Mendel’s law, 50 p**i cent of the 
ofispnng obtained 111 tins way should have at 
least the mme sti iking points of then pine dams 
and hived tine A bettei plan would pel haps 
be to bleed the irossbied females with a pure 
male belonging to a different strain fiom then 
sue Of the ofispnng obtained in this way, 
about 50 poi cent would piohahly be pure and 
bleed true, and having been hied and leated by 
(lossbied females they would almost urtamly 
be moie Mgoioiis than the ofispnng of puie 
females bv a cross!>ied male How to r**juvenate 
mi Mendeli.m lines will he made plain by an 
example I5y *1 ossing St lvikla ewes by a 
blackface 1 : 1111 , the wntei obtained a numbei 
of eiosses (01 livbiids) in winch tin* chaiacteis 
of both bleeds aie moie 01 less blended On 
the assumption that tin* geim tells produred by 
the hybrid ewes would be pure (some of them 
as pme as the gel in rells of th**n blackface sire, 
some as pun* as the geim cells of tlieir St Kilda 
dam), they weie next mated with a blackface 
lain belonging to a difleient held from that of 
then sire. Half of the lambs produced bv the 
dosses aie obvious hyluids, tin* otliei half have 
all the points of the blackface breed and appeal 
to be extiemely vigoious 

To rejuvenate British foxhounds the best plan 
would piobably be to ei oss scveial bitches be¬ 
longing to a pure )>ut vigorous lace (or seveial 
femal » wolves) with a carefully selected fox¬ 
hound dog, and then bleed the female liybi ids 
with a foxhound dog fiom another kennel Of 
the ofispnng of the hybrids, 50 pel cent or theie- 
about would ])robablv be neatly pure foxhounds 
and the rest hvbiuK Bv mating the female 
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hybrids of the third generation with a foxhound 
dog from a thud kennel, another generation 
would be obtained consisting of pure foxhounds 
(about 50 per cent) and hybrids. In this way 
a sufficient nuinbei of vigorous pure or nearly 
imre foxhound dogs and bitches would probably 
he obtained to restore the vigour of all the packs 
in Britain. 

Another mode, of procedure on Mendelian 
lines would be to interbreed the first mosses. 
For example, of a scoie of Ayrshire cows be¬ 
longing to a strain in need of lejuvenation, ten 
might be mated with a Highland bull and ten 
with a Hallo way, and the hybrids afterwards 
interbred — the females bv the Highland hull 
being put to males by the Galloway bull, and vu e 
voisa About 25 pel cent of the, offspring of the 
liyhi ids would be pureoi all blit pme Ayislures 

The many experiments made point to the fol¬ 
lowing i one 1 visions (1) That, unless inbiceding 
has been carried too fai, it ought to be possible 
to ailest loss of si/e, vigour, and fertility by 
selection (2) that In scle< turn it ought to be 
possible to prevent ieversion; and (3) that In 
taking advantage of the piepotent sues which 
fiom time to time appear, it (Might to be possible 
to maintain a breed at a high standaid, and, 
unless a limit has aheady been reached, giadu- 
allv improve it m one or moie dnections 

While some breedeis dnect then attention to 
bleeding pure stoi k, and moie especially to pio 
dm ing high-class sues, others <on<ern them¬ 
selves witli bleeding eiosses Thougli by no 
means a light task, the bleeding of crosses is 
neither so t ostly noi attended with so main 
nsks and difficulties as producing pme breeds 
The eioss-bieeder may get his sues leady-made 
from one some**, and he may pnxuie the dams 
from anothei, and as long as he limits himself to 
blending two pure breeds, granting the condi¬ 
tions aie fiivouiable, his wank is comparatively 
smi])le. When, hovvevei, lie pioeeeds to intei- 
breed tlie hybrids, or cross them with pme 
breeds oi with ofchei hybiids, lie will find him¬ 
self in a sea of difficulties out of winch he mav 
he unable to steei himself, liowcvei great lus 
expel lence and profound his knowledge of tlm 
laws of breeding The, makei of lialf-hreeds 
has especially to (‘onsider prepotency- a subject 
about xvhich, unfoi tunately, w’e still know r sur- 


and though well made and of a good coloui, 
may count for little in his offspring 

When it is necessary to raise the standard of 
the stock of any district, or for economic leasons 
conveit one breed into another, intercrossing 
lias to he resorted to. There aie two laws 
bearing on operations of this kind, viz Gallon’s 
law of ancestral heredity and Mendel’s law. 
According to Galton’s law, the immediate 
parents contribute one-half, the grandparents 
one-foui tli, the gioat-grandparcnts one-eighth, 
. and so on of the total heritage of the average 
I offspimg If the two parents contilbute 50 per 
1 cent, the two grandpaients 2*> per cent, and the 
j others an ever-diminishing amount, it follow's 
j that the gcneiations ocynud tin* sixth only (on- 
i ti lbute 1 percent of the diameters This hemg 
| the ease, the sixth cioss may he reganled as 
| jmie Aeioiding to Galton s view, when no 
allowance is m.ide foi prepotency' «>i reveision, 
the foundation sto(k, instead of being all- 1111 - 
i portant, counts foi least, the List oi sixth gencia- 
, tion foi almost everything To tonvnt, say, a 
| mixed herd of cattle into a Slmithoin lend, the 
. cows might be dossed with, say, a red Slwut- 
j hoin bull, the first, lieifei (losses would be 
I eiossed with a similar Shoithoin bull belong- 
! mg to a difleicut family, and the < lossmg would 
I be continued (each generation of heifeis being 
| mated with aditleient led bull) until th(‘ sixth 
, geneiation of dosses was obtained, all of which 
— m.ilcs as well as females — would in all pio- 
babilitv have the points of led Slioithorns and 
j laced true Bv pKweeding on the same hues 
| a held of Highland cattle could be converted 
I into a hen! of Slim thorns oi Galloways But 
! even if the nossbied heifeis produced a calf 
I when two veais old, the pnwess of giading a 
1 mixed held uj) to a high level, or transforming 
, a heid of llighlandeis into Galloways, would he 
) tedious, long, and costly. If instead of dossing 
I back until tlie fifth oi sixth cross is obtained, the 
! dossing is done on Mendelian lines, the desned 
| goal would be reached in less than half the turn*, 
j with, it may T he, more satisfactory results 
| The wiiter is not aware that a herd has either 
! been graded or converted on purely Mendelian 
lines, but the method of pi ocedui e is obvious If, 
c </, it was de( ided to convert a herd of Gallo¬ 
ways into Shorthorns, the cows would first he put 


prismgly little. Perhaps it is best, with Galton, 
to legald prepotency as a ‘spelt*. Pme and 
inbred animals are prepotent, yet a siie formed 
by blending several distinct types may prove 
still more piepotent, and, as everyone knows, 
‘spoils’ aie as a rule highly prepotent In 
some breeds the males are usually more pre¬ 
potent than the females, in others the females 
are moie piepotent than the males. When a 
breed consists of hybrids as well as pure indi¬ 
viduals, the prepotency is likely to vary —c g a 
red oi a white Shorthorn is likely to prove moie 
prepotent than a roan Shorthorn ; and when, as 
in the ease of the English thoroughbred, a 
breed lias sprung from three or four wild 
species, one individual may be a nearly" pure 
member of an ancient race and be aceoidiugly 
piepotent, while another individual with as 
good a pedigree may be a blend of several laees, 


to as many white Shorthorn bulls as tlie district 
could produce. The crossbied heifers when 
mature might either be put to uni elated Shoit- 
horn bulls or to unrelated Galloway-Shorthorn 
(rossliied hulls Of the se<ond crosses—tlie 
offspring of the (halloway-Shorthm it heifers and 
pme Shoithorn hulls—50 per (cut would be 
pme or nearly" pure Shorthorns, ? " 100 Gallo¬ 
way-Shorthorn heifers mated with mu elated 
pme Shorthorn hulls might yield 50 pme Short¬ 
horn heifers—a sufficient number to foim the 
nucleus of Shorthorn herd If, instead of put¬ 
ting the Galloway-Shoithoin heifers to Shoi t- 
horn bulls, they weie put to scveial Galloway- 
Shorthorn bulls, 25 per cent oi thereabout of 
their oilspiing would he pme or nearly pme 
Shoi thorns, 25 pel cent Galloways, and 50 per 
cent Galloway-Shorthorn crosses oi hybrids. In 
some cases it would doubtless be found better, 
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as well as more expeditious, to put the hybrid 
females to a pure bred male, in other cases to 
intei breed the hybrids—when only one or two 
pure males were available the latter plan would 
piobably be best, as the otispiing would be less 
inbred. 

When a breed consists of two sti.uns, one 
well made, the other n<»t so shapely but of a 
better colour oi disposition, 01 noted for its 
speed oi feitility, or weld of milk, it is con¬ 
ceivable, that it might be an advantage to com¬ 
bine the desirable traits into one stiam In 
some cases the desned blend may be unattain¬ 
able, but if it was decided to attempt to effect 
the combination the proeeduie would be very 
simple. If, o <j , it was desired to unite into 
one strain the stiam <>t Ayislmes oi Slim thorns 
noted foi its milk lecord with the stiam noted 
foi its svnmietM, a nunibei of sh.ipelv bulls 
'could be mated with cows (as nianv as possibh ) 
noted foi then milk lecoid, and tin* offspring 
subsequently mtcibicd As the gel m cc 1 Is m.i- 
tuicd m tlie nfhjiiiiic (ip dimin' tlie conjuga¬ 
tion ot the < Inouiosomcs), m sonic cases the 
p.u 1 1 » los of gc i m plasm m the putei nai < liromo- 
soincs wlmh icpiesentcd tin* fine make, might 
be tiansfeiicd to the maternal chioinc»somes 
wlmh lepicsuitcd a eie.it vield of milk, w ltli 
the icsidt that some of tin* next genei.ition 
would unite sh.ipclmess to a Ini'll milk let old 
In addition to tin lime m one\ai icty < haiac- 
tcis w 1 11 < h are known to exist in othci vaneties, 
Ineedcis may sometimes restoio a lone-lost 
variety Th<‘ writei has had an expenment of 
this kind in hand foi some years Fioni fossils 
tonnd m Fiance it lias been known foi some 
time that dui me the lee Age Kurope possessed 
a small horse with slemlei limbs, a fine nanow 
licad, and small teeth a species appuiently 
icpiesentcd now by high e.istc deseit, Arabs 
and the (Vltu pony While in Mexico some 
X cars ago the wntei c.une .u l oss ponies wliuh 
fan*lv well leah/ed his eomeptmn of the small, 
slendei-limbed hoise of the Stone Age, and 
similai pomes aie still met with m Andalusia 
Hv dossing Welsh, Connemaia, Shetland, and 
Aiab ponies lie lias now obtained a pony wlmh 
differs from all its l(‘cent ancestors in the head, 
limbs, and the can l.ige of its tail a pony wlmh 
in all piobability thiough i excision leproduees 
in a nearly pme foim a wild rate wlmh has 
been extinct, for thousands of \ears 

It lias already been indicated that tlie woik 
of the breeder is almost limited to selecting, to 
doing foi domestic annuals what the sm round¬ 
ings do for wild animals Hut xvlnle the bleeder 
(though capable of making noxv blends by inter¬ 
crossing) is unable to produce new varieties, he 
should always be on the outlook for the new 
vaneties (sports or mutations) wlmh now and 
again spontaneously appear in domestu* animals. 
l T nfc 1 1 unately, many of the sports which appear, 
instead of presenting desirable characters well 
woithy of being perpetuated, are highly’ un¬ 
desirable. The only spoits which have appeared 
during the writer’s experiments were tailless 
rabbits, and rabbits which bad the faculty of 
rapidly spinning round like waltzing mice 
Should, however, a spoil appear which adds 


appreciably to the value of a breed, there need 
not be any longer any difficulty in preserving it. 
If the spoit is remarkable for its coat or colour, 
speed, size, vigour, or fertility, yield of milk or 
of beef, oi in the case of plants for the quality 
of the flowei s, fruit, seeds, tubers, or stems, by 
taking advantage of Mendel’s discoveries it can 
as a i ule be easily perpetuated. The probability 
is that the sport wall prove highly prepotent, 
but whether when crossed it proves dominant 
or recessive, it will almost cei tainly reappear 
and bleed true when the crosses are intei hied. 

In dealing with the principles of breeding, 
a considerable amount of space is usually de¬ 
voted to the transmission ot acquired (non-eon- 
gemtil) cliaiaiteis and maternal impiessions, 
to van.ition and heredity, to prepotency and 
the determination of sex, to discussing whether 
the male or the female is responsible lor the 
external chaiueteis; but these and other like 
pioblonis arc either too huge m too obscuie foi 
ticatnnril hen*, or they have alleadv been dealt 
with as i.ii a-, is possible in an article <>f this 
kind [j c l- ] 

Bresse Fowl. —The distmt of Fiume 
known as the Jiicssc rountiy, to tlu* south ot 
Hui gundy, in tlie I apartments of Am and Saoiie- 
et - Lone*, is the home of the above* fowl, the 
most famous oi French table poultry’, < oinmand- 
mg tlu* highest puces on the Haris and othei 
maikets, a position w lm h it well desei ves foi 
its quality of flesh The appearance of tlie bud 
indn ates that, it has t lose affinity w ith the I talian 
rates, but has been modified bv many genera¬ 
tions of bleeding on the ncli lands of La Hresse, 
land by selection foi the special qualities wlmli 
distinguish it In shape and si/e ot bodv, m 
carnage, m comb, it might be mistaken for a 
Leghorn, the chief dillerence being that tlie 
t tniili is not quite so laige, the legs are blue-giey 
instead of yellow*, and the* llesh and skin aie 
beautifully delicate and white m eoloui When 
we lemembci that Italy is neai at hand, an oss 
the western Alps, and that at one time b\ the 
St l>einaid Hass this distnet was on the high¬ 
way from Northern Italy to (Vntial Fiance, it 
can be seen how easily any race of fowl muld 
pass from one country to tin* other. Kven if 
that be so, to the Fiomh breeders must be given 
credit for modifications wlmli have resulted in 
the production of this magnificent bleed of table 
fowls Of it. there are four varieties, namely, 
black, xvlute, giey,and blue, but the last named 
is less seen than are the others, each of which 
an* found in distncts where they 7 are almost 
exclusively bred. The writer lias bad the oppor¬ 
tunity of visiting the Hi esse country, and of 
seeing the buds both upon the farms and in 
the local maikets, and m no country’ with wlmh 
lit* is a< quainted is the skill of the peasants more 
manifest The prices obtained for w’ell-fed spec l- 
mons arc* large, and tin* farmers find poultiy- 
1 uvedmg one of tlie most profitable blanches of 
their industry. 

In si/e those birds are small medium, and at 
first it. would never be thought that they were 
table fowls, as they are more like layers The 
males do not. in lean condition exceed (U lb , and 
the females lb , but the peculiarity is that 
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they fatten to a remarkable extent, often reach¬ 
ing 0 lb. This is by no means an excessive 
weight, and is exceeded by many other breeds 
of fowls. The body is long, and oblong, rather 
than square as m other races, a result of which 
is that they have a light appearance, added 
to by the fact that they are veiy active m 
habit, and, as a rule, excitable in the presence 
of stiangers, thus exactly the opposite of many 
of oui meat-producing laces, in which a quiet 
disposition is usually sought for. The neck is 
slant, the head small and hue, and the comb, 
standing uptight m the cock and falling ovei in 
1 la* hen, is veiy line in texture, m itself a suie 
indication of fineness of flesh. The legs are of 
medium length, and the bone is slight and veiy 
hue, as is that of the entile skeleton. In fact, 
this is one of the 1 great recommendations of the 
bleed, feu , j>ra rata, the weight of bone to that 
of the entile bod\ is small, although tlo* cai'iiss 
i-* lomnv, giving plenty of space fm the lading 
on of a large amount of flesh On examination 
of the sternum, and bones oi the w mgs and legs, 
we ha\e been mu prised to find that they weic 
so light, eonsidei mg the amount of flesh upon 
them The meat lias a special uatuie, which we 
have found m tew othci biceds, n.mieh, tliat if. 
is what may he tel mecl ‘shell, and the hbie is 
seal cel v ajipaient at all Something of this may 
lie due to the lnannei of leaiing and feeding, 
but not entiiely so, and it is a cpialitv which 
enhances tin* value of the Hi esse fowl for table 
}mi]»oses The amount of meat on a well-fatted 
1 >ie>se fowl is lemaik.ible, and the non-edible 
pmtionsof the c*au*ass an* hi ought to the* lowest 
limit As a rule 1 , the hens of this iaee aie ext cl¬ 
ient labels of good - sued white - studied eggs, 
which aie line m cpialitv The Hi esse lequues 
«i kindly soil, and could not be* piodueed to the 
suin' standard of quality as m then native dis- 
tilet, except upon nch land Fuithei, to sec me 
the best results, the chickens should be suitably 
fatted before they are killed [j*. n J 

Brewers' Grains aie the iesidue of barley 
and malt aftei these have been employed in the 
biewmg pioeess. In the opeiation of ‘mashing’, 
the carbohydrates of the bailey and malt aie 
converted, by the agency of the diastase m the 
malt, into sugai, and aie removed in the want 
The grams aie then taken out of the ‘mash tun’, 
and aie either used dnect when fresh, as ‘ wvt 
biewcis’ gianis’, or they aie dried by special 
mac huiery and then sold as ‘ch led glams’. They 
contain, of coin sc, all the husk of the bai ley, and 
along with this a good deal of the nitiogenous 
matter, wdneh it is the aim of the brewer to le- 
move as fai as possible from the beer. 

Wet brewers’ grains, as lemoved from the 
lnew’cry, aie carted away when still hot, and 
aie made use of in the immediate vicinity. The 
high peicentage of moisture which they contain 
prevents then profitable tiansit to any distance 
As a rule they are used in their fresh state, but 
occasionally they arc stoied in pits oi similar 
leceptacles, and kept for subsequent use, much 
m the same way that silage is presetved. In 
such cases it is not unusual to put a little com¬ 
mon salt with the giains. 

When required for sending to further distance*, 


or for keeping purposes, the wet grains are dried 
by special machinery, and are then known and 
sold as ‘dried grains’. In this form they will 
keep well, if properly dried, and form a very 
useful food which is in considerable demand. 
Wet In ewers' grains aie employed almost en¬ 
tirely as a food for milking cows, wdieie the de¬ 
mand is for a large milk yield When kept for 
even a sluut pound the wot giains become dis¬ 
tinctly acid in chaiactei, the acidity being to 
some extent due to lactic acid, and they exer¬ 
cise a stimulating efleet upon the animal, tend¬ 
ing to an meieased flow of milk The quality 
of the milk is, howevei, decichdly deteiloiatecl, 
and if the gianis be fed at all freely, and be 
not supplemented with cake or meal, consider¬ 
able nsk is mil of the quality of the milk hill¬ 
ing hcluw the legal leqiuremcnts The quantity 
gnen pel load daily to milking cows is fiom ^ 
to ^ bushel, the latter being lather an extieme 
amount Wet brewers’ giains are considered 
to lie unsuitable tor giving to cow's when ap¬ 
proaching the time of calving, as tending to 
produce aboition 

The clued grains, on the' othci hand, have no 
harmful oi deteriorating (fleets, and aie fieely r 
used alike foi horses, iattening cattle, milking 
cows, and sheep They aie, as a lule, veiy well 
1 prepared, and are dean and tiee fiom impun- 
ties Distillers’ gianis, which aie similarly pro- 
paied, contain other giains such as rye and 
niai/e, m addition to bailey 

Foi sheep, clued grams seem to have a special 
value, and, by reason of then fihious natuie, are 
capable <>f lcjrlacing to ,i c cnisuleiable extent 
the use of hav Half a pound pel head daily is 
a good feed lor sheep The average composition 
of wet and dnecl breweis’ giains respectively is 
represented by the following analyses.— 
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1 7 
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s 
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Woody fibie 
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1 2 
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Nitiogen 

M 
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The ratio of nitrogenous to non-nitrogenous 
matters is ] .3 3 Of the nitiogenous substances 
70 per cent aie digestible, of the caibohydiate 
matter (ui pel cent, and of the woody fibre 39 
per cent 

The ash constituents contain aielatively good 
proportion of phosphone acid. The mammal 
value of the wet grains is, because of their high 
moisture contents, almost negligible, but that 
of the dried grains is material. According to 
Lawes’ & Gilbert’s tables, as modified (1003) by 
Voelcker & Hall, the respective compensation 
values for I ton of each food consumed are:— 


1 For the 

Se< ond 

Thud 

l'DUith 

last j ear 

Uai. 

jeai 

Vtai 

1 

Wet breweis’ grains ] F»,s 

3n. 

l.s (W 

o 

Dried glams 24s. 3<Y. 

12s. Id 

().S. 

3s. 



236 


Brewers’ Waste — Bridle-way 


The ash contains — 

Wet Chains 

lined (hams 

Phosphoric acid 

42 

1 <;i 

l'otash 

•07) 

20 
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Brewers’ Waste. 
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this head max 


Ik* included sik h matenals as .spent hops and 
waste x east, which aie removed at dilleient 
stages of tlie blowing pioee.ss In addition, thcie 
aie the washings of the tuns, lumels, and other 
vessels, these being sometimes used as food for 
pigs, but moie generally allowed to tun to waste 
Tin* disposal of this waste is, howevei, apt to 
give l lse to consideiuble ti ouble, especially xx hen 
it is passed tliie«t into seweis Spent Imps aie 
occasionally utilized, aftci diving, as a constitu¬ 
ent of eei tain mixed feeding-eahcs, Imt they aie 
mote geneiallx employed as manute Their 
composition max be tepiesented as follows — 


W.i t.*i 

7 1 

< Mg.iuir matter 

21 S.1 

Phosphoi it acid 

12 

Alkaline salts 


lauu , At 

22 

.Siliceous m.itti i 

]J 

loo no 

< ‘ontaining nitrogen 

82 

K<|ual to aimnonia 

1 IK) 


- hijii.il ti» tnbasu phosphate of lime 02 

Spent hops aie, of course, not xaluable enough 
to be (onxexed anx (onsuleiable distant <*, but 
max, if ne.u at hand, be used as an oiganic 
manuie, mainly f«»i xegetablc and m.ii kct-gaiden 
jmtpttses They may be thiow n into heaps xxith 
stable manuie, , 01 put m compost heaps 
The xxaste xeast obtained m biewenes is a 
dilluult m.iterial to handle*, because of its ten- 
dem x to turn into a sc*mi-li(|iud mass, and be¬ 
cause of tin* i.ipidit} xvith xx hn li it tin ns mouldy 
and becomes useless. Manx attempts have been 
made to obtain it m portable* hum, and m such 
state* that it xx ill keep feu a leasonable time 
The* xeast has been mixed xxith xannus feeding- 
meals and the xxliole di n*d togethei, so as to 
hum a mixed food retaining the feeding pio- 
peities xx huh the* xeast possesses Othei pio- 
< esses have* had as then object tin* obtaining 
of the* xvaste x east in a dix foim foi use as 
manuie Adnnxtme of it xxith linn* is om* c»f 
the methods that has been employed Leec*ntly, 
l>v impioxed methods of treatment and dixing, 
uoducts luxe been obtained xxhuh bid fail to 
ic successful in pieseixmg the feeding and 
nunuiial cpialities possessed by yeast 

[l A \ ] 

Brick E«trth. A term gixen, especially m 
tin* south of England, to a loam suitable foi 
biiekmakiug, o» cuiiing as a supei final deposit 
on x aliens t\ pes of stiata Sonu*times it lepie- 
aents an old alluvium, sometimes it is identical 
with loss (sec ait Loess) In other eases it in¬ 
cludes angular 1 docks fiom adjacent slopes, and 
has accumulated thiough the xxasli of lain cloxxn 
the hillsides, at no gi eat distam e from tin* sotuco 
of its matenals. Brick earth feu ms a loamx 
soil of great feitilitx, xxell adapted for nuiseiy 
giounds and market gaidens m the typical aiea 
of the Thames x alley, xxlieie it is often under- 


| lam by valley gravel (Mem. Geol. Survey; Soils 
I and Subsoils, 2nd ed , 1906, and Geology of Lon- 
] don, vol i, 1889) The brick earth, in places 
! 30 ft thick, m the loxver reaches of the Thames 
valley is clearly a form of alluvium It forms 
flat lands between Windsor and Hounslow, and 
ox ei lies the stifl London Clay near North and 
South Ockendon, in Essex. Similar materials 
aie also found, overlying ‘clay with flints’ foi 
the most pait, on the marginal plateaus lound 
the Thames basin, as at Hatfield in the noitli, 
and lhugh llcath and Knockholt on tin* south. 

1 [« A J C] 

Bridges. Sec IIoads and Bridges 

Bridle. — Tlie bridle is that poition of li.ir- 
uess vxlmli is xxoin u]>on tlie head of a lioise or 
othc*i animal udden or driven bx man Bx its 
means the bit lsictaincdm the mouth by but kies 
. upon tlie cheek pieces or face* stiaps A nose¬ 
band is usual but not essential ; a poll strap 
, behind tlie ears, and a tin oat stiap oi ‘lasli’ 
fastening under the tin oat Hal mss bi idles 
i ebth'i fioni liding bi idles m being stouten and 
| lux mg blmdeis <>i blinkers upon them The 
| xx old ‘In idle*’ is sometimes used bx doetois of 
I animals to indn ate the tnuunn laujmr, <u goxem- 
( ing substance undei tlie tongue*, xvhith attaches 
! it to the ilooi of tin* mouth In this region is 
1 a salixaix duct, xxhi< li is occasionally the scat of 
; tiouble thiough a seed, as an oat corn, getting 
into it, oi calculus funning theicm A bndle 
xxitli a mu/zling an.uigcunent oxc*i tin* mouth is 
xamuislx called a mu/zlc* oi a bridle [li l] 

Bridle Band, ’fins name is geneiallx ap- 
plic*d to the pcution of the In idle which dosses 
the bnehead, and thiough loops of xxhuh cm 
uithei side the check stiaps pass Saddlcis 
usually call it the foiehead strap oi faceband 

[h l ] 

Bridle Hand. —The left hand of the horse¬ 
man is called his bndle hand, and the light one 
tin* xxlup hand When not using both hands 
f«u the guidance of his steed he can les the In idle* 
m the left [n l ] 

Bridle-way. — Avoiding to the Einxclw- 
! padi.i of tin Laxx’s of England, a hndle-path or 
noise-wax ‘is a xxax along whuh a man has a 
■ light to nth* oi lead a hoi m* although he owns 
no estate oi inteiest in tin* soil Such light 
max be eitln i public oi private And as a rider 
, must occasionally dismount,a hoise-yxay includes 
] a foot-way (Selxxyn, N B. 1263)’ ‘Back-ways’, 

1 along xxhuh the tianspoit of goods commonly 
took jilac c* m fonnc‘1* clays by means of hoises 
I lach*n xxith bin dens oi ‘packs’, weic* ways of tins 
, kind They wcic frequently cobbled, and too 
1 nanoxx to admit of more than one horse* passing 
.it a time, and passing-pine es xxcic pioxided. 
A hndlc-pnth piopei dillcis fiom a ‘drift-wax 
along xxhuh tlnue is a light to dine cattle, and 
though a wax may be both a bridle-path and 
a dnlt-xvay, then* is no light of driving cattle 
, along a mcie bi idle-] with (see Ballaid v Dyson, 

| INKS, 1 Taunt 279) 

i A pi ix ate light of wav max’ be acquired by 
grant express or implied, or by pi esci iption by 
user f.a tx\entx xeais without interruption 
(Piesc, iption A< t, 1832, 2 & 3 Will IV, c 71, s 2). 
A public light of xx ay is acquired by dedication 
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from the owner of land, which may he implied 
from user by the public [a. j s ] 

Brie Cheese- —Among the various kinds 
of soft cheese made in France there is, quite 
natmally, a pievalent family likeness. Unlike 
the piedonnnant type of cheese made m Eng¬ 
land, or in Swit/eiland, they are made to be 
eaten quite early. And though they may differ 
linne oi less in size and featuies, they all belong 
to one compiehensive genus, one bioad and un¬ 
mistakable type, to wit, soft cheese The kind 
know n as Hue is generally supposed to be the 
largest of the Fremh soft cheeses -the hugest, 
that is to say, m diameter if not m depth. This 
may be true in regaid to a poition of the Tine, 
but not to all of it. Indeed, it may be said that 
the line difleis from itself in diametei, luthei 
than fiom other kinds of cheese in Flame, foi 
it is made in \auous sizes. 

An expei t m Fiencli c heese has this to say. 
‘One of the most impoitant cheeses made in 
Flame, the Coulomnnei, is essentially' the same 
as tlu* line, but smallei m size, and ulieieas 
the line < heese is nude of skim, 01 of hall-skim, 
oi of new' milk, the Coulomnnei is alwa\s made 
of full new milk’. Tlieie all*, consequently, at 
least three qualities of lii le < ht ese, and these no 
doubt appeal in pi ice to at least thiee < lasse.s 
of < listonieis The pines at wim h the difleient 
qualities are sold \,uv fiom 1 *. Vx/ })»•! lb foi 

< heese «»f the highest quahtv ami condition (low n 
lo half tliat figine, oi less, foi the lowest gi.nh 
r riic laigci of tin 1 line cheeses aie the most 
pojmhn and also the moil famous This, how - 
c\ ci, is ol>\ i<Misj\ a question of supel na quality , 
indn .iting a ‘full, ne\v-milk oi igm ’ 

The dan\ npnitments in whnli the cheese is 
made an* intentionally maintained, as neai ly as 

< n( umstaiKes admit of, at a tempeiatme not ex- 
c ceding (>5 F. Experience extending o\ er a long 
soi ies of years has established this as a point of 
hist-late impolLance, because ton high an atmos- 
phei n tempeiatuie within the daily e\]»edites 
too mm 1) the subsequent sepaiation of tlie whey 
from tin 1 curd. The result is a diy e lieese, 
wlncli is obviously tlie antithesis of a soft one. 
On tlie otliei hand, however, a tempeiature 
appreciably below' (>5 refolds the sepaiation, 
and a cheese too soft is the almost certain 
consequence. 

One diam of lennet, whose strength and nni- 
foimity are lehabJe eharacteiistu s, js sufficient 
to (oagulate 15 gal. of milk, whose tempei- 
atme is about 82 J F, in tlnee and a half to 
foul hours. When the eonect stage of coagula¬ 
tion has aimed, the curd is not bioken or nit, 
hut caiefully ladled out into moulds. These 
moulds, unlike the moulds employed m the 
making of Camemhert cheese, aie not perfor¬ 
ated aiound the cinumfeienee The moulds 
aie hoops, menhir and flat-bottomed, lesting 
on a stiaw mat which sufficiently promotes the 
escape of the whey. Six houis after ladling it 
into the hoops the enibiyo cheese should be 
sufficiently diained to admit of being turned 
o\ei Aftei this fiist turning, the cheese is 
turned oath three houis, and salting is begun 
in twenty-foul houis, the* salt being rubbed 
over the smface of the stiffening elieese, and 


spi inkled evenly over the top of it Very fine 
salt only is eonsideied good enough. When 
turned again, the bottom—now the top—side is 
salted, and this should suffice, for too much 
salt makes a dry cheese and injures the flavour 
of it. 

Each time the cheese is turned it is placed on 
a dry, dean, fresh-smelling stiaw mat, of which 
an ample supply isfolway s provided by careful 
makers of tlie cheese. A fiequent change of 
mats is made, a diy one being alw ays substituted 
m place of the one that has become wet by the 
escape through it of the whey, because lepeated 
changes of mats m this wav piomote the de¬ 
velopment of the paiticular fungus—or fungi— 
which bung about tin distinctive flavoui of the 
dieese named Bne, as, m fact, is the case w'ltfi 
all kinds of soft cheese that aie not sp» daily 
flavouied by some condiment or other. 

Aftei join or five days in the hoop the cheese 
is taken to the npcning loom, wlncli should be 
maintained at a fauly unifoim temperatuie of 
()2‘ to 05 F. Ueie again tempeiatuie play's an 
impoitant pait, and lequues careful watching 
and legulation Foi a tempeiatuie too high 
m the loom will upon the cheese too quirklv, 
and a tempeiatuie* too cold will upon the cheese 
too slowly', in which case the highest pci fee Lion 
of npe cheese cannot be expected 

Once in the npcning loom, the > lieese is tinned 
o\ei eac h alt el nate day, and in awhile* each thud 
day. At the end of half a week oi so a white 
fungoid giowth manifests ltsrlf on the skin, or 
liinl, of the cheese, and becomes somewhat blue 
m a few days time subsequently' The blue* be- 
(oinc's a pale yellow latei on, and this in turn 
bi'oiiiich a grey', at which stage led spots make 
their appcaininc. The cheese* is then about 
thm* weeks old lint if the led spots do not 
then appear, they an* commonly induced to 
develop themselves by what may he call led in¬ 
oculation. At about- six weeks old the cheese 
has a daik-giey coating of fungus, some of 
which becomes almost black. This indicates 
the lipcncsK and plenary perfection of the 
cheese, which is then maikcted whilst the bloom 
is st ill upon it. [,t. r. s.] 

Brining. See Bacon-curing and Butter¬ 
making. 

Brisket.— The lower pait of a horse’s chest, 
moie paitie ulaily that coveiing the huast bone 
(sternum), is (ailed the busket. Brisket, as 
applied by butchers, also means the bioast 
poition of an animal, but lias a rather wider 
significance than that intended by the lioiseman. 

{n. l] 

Bristles. — Uoaisc, stiff bans aie called 
bristles, whether in swim*, in which they' are 
most marked, or in otliei animals. The long, 
coarse bans which appeal in the latter part of 
the wintoi about the* face of hoises, moic* espe¬ 
cially the lower half of it, aie called hustles; 
and the coaiser bans along the spine of dogs, 
which are elected when angry, also pass by tins 
name. Structuially they do not diller from 
otliei bans save in their size. [h. L ] 

British Columbia. Sec ('anada 
British Goat Society.— This Soc iety was 
foi med at the tlmd London JL>airy Show in 
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October, 1879, at the instigation of Mr. Holmes j 
IVgler, who was at the tune lion secietaiy of j 
theBntish Dairy Faimeis’ Association, to which ! 
the British Goat Society was in its eailier 
years aflihated The objects of the Sot ieU 
are* (1) to m dilate know ledge anil geneial in¬ 
formation ujKHi goats, w ith a view* to t ouiiteiact 
the pi ejudice and ignorance wdmh pieyail in a 
gie.it degiee concerning these animals; (2) to 
extend and encourage tin* keeping of goats, pai- 
tn ularlv by cottagers, so as to lnciea.se the sup¬ 
ply and lonsumption of milk in uiral distints 
where this artiile is frequently unobtainable, 
(,‘3) to unpiove the various breeds of goats, and 
espet l.illy to develop those qualities which aie 
geneiallv recognized and valued in milch stock. 
The annual subscription is 10* , except to bona- 
fide rottagers, to whom it is f».s* The payment 
of £10 in a single sum constitutes a hie liieinher 
The Society publishes trienniallv a Held Book, 
included with winch is a pi l/.e lecoicl, oi list, oi 
goats having won pi i/es at shows leeogm/cd by 
the Society, Goats that aie bled from animals 
enteied ill this pn/< leeoid, and which have 
thenw Ives won pn/e-, ale eligible foi cntiy in 
the Ibid I look Vol J and Farts 1 and 2 of 
Vol 1 I of tins pnblieation liave been issued 
In addition to the Held Book this Societv pub- 
lislies annually a Stud Goat Legist ci, being u 
list of male goats s)>eeiallv sells ted to unpiove 
tin* bleed as milkeis, also the liiitish Goat So- 
iietv Monthly Cnuilai, contauinig notices of 
tin* publication of aitides, lepoitsot shows, &< , 
togcthei w'ltli pmate advei tisements of goats 
foi sale by its lnembeis Pamphlets ale also 
<listnbuteil entitled ‘The Advantages of Goat 
keeping ‘(to, it-S foi the Supply of Milk to 
('ottageis ‘A Goat Danv \ ‘Goats’ i\lilk versus 
Cows’ Milk in Relation to Tuben ulosis’, At 
d’he ]>restage and piogiess of the Butish Goat 
Sot let v have been due in no small degiee to 
the suppoit and influence of the late Baioness 
Buidett Coutts, win. betame pationess of tin 
institution at its foimation, and was its picsi- 
dent only a ve.u oi two betoie hei death at the 
close of 1SHM) The liaioiicss not only lent her 
name to the Society, but took an active part as 
a bleeder and exhibitoi of goats, w inning a gieat 
number of pn/cs with her Holly Dodge held 
This held was sold by auction in May, 1907, 
and leah/ed evtraordmai llv high prices 

Goat shows aie held annually undei the 
iiiisjnt es of the liiitish (ioat Society at the 
meetings of othei societies, such as the JKssex, 
tht 1 Tunhiulge Wells, and at the Daily Show, 
London [li s u r ] 

Brittany Cattle, a bleed of cattle sup¬ 
posed to be descended fiom linpoi tations of 
Dish cattle. It ini hides two varieties, the 
small and the laige Brittany 

The small variety is found puniipally around 
the distuct of Moibihan, and is very well 
adapted for the poorer class of pastures which 
chaiacterize the inland plains of Brittany'. Ani¬ 
mals of this breed are vciy small in size, smaller 
even than the Kerry, but \ T ery liaidv in consti¬ 
tution and graceful in movement The head is 
small and fine; the horns fine at the base and 
tapering to a point; the neck is relatively long. 


The head is borne erect. The chest is mode- 
lately deep, but the shoulders are somewhat 
defective and too much veedged. The back is 
straight, the spine prominent, the quarters rather 
light, and the tail high set on. The legs aie short, 
but fine-boned, making the body appeal some¬ 
what long The uddei is huge anu iounded; 

1 the teats are short and close set, yet large in 
1 lonipuiison with the size of the body. Black 
and white is the predominating colour, the 
muzzle and the eyelids generally being black. 
The hoofs and horns are \erv yellow in colour 
Gown of this bleed yield a comparatively large 
supply of milk, which is rich in butter fat 

The larye variety of Brittany cattle is of 
gieatei size and stiongei constitution than the 
smallei yaricty It is more symmetrical in out¬ 
line, and has a better body. Black and white 
as befoie is the prominent colour. In other re¬ 
spects it lesembles the smaller bleed Attempts 
haye been made to nnpioxe this bleed by doss¬ 
ing with the Ayishne and Shorthorn, but noy\ 
the chief aim is to pruscivc the pui it y of the 
bi eed 

Brittany Horses.- The hoises of Bnt- 
t.mv include threi distinct yaneties One 
known as Le Chet a l des Landes de B/etayne is, 
.is its name implies, found mostly on tin* in¬ 
land plains ol Jjiittany, and is of Asiatu origin. 
It is of small size and light build, and often 
Hiaise and unsyninietiic.il in shape, hut nevei- 
theless yen liaidy. It vanes m height, but 
laiely exceeds 14 2 hands The other tyvo xane- 
ties aie of Irish descent, and occupy the plains 
aiound the coast These lioises aie of a liardv 
ihai.utei, and stiong and toaise-looking r i'he 
|yj>e wliuh is found in tlie south-west corner 
of Biest ((7ieval de Coia/uet) is shoit and stubbv 
in appeal.nice, well coated xvitli liair on the 
limbs Bayoi black is the usual colour. Aloises 
of this bleed live to a good old age, and aie 
extensively employed foi draught pui poses 
They stand fiom 14 2 to If) 2 hands. 

The othei type (Le Cheral de Leon) is largely* 
bieil <uoiiih1 the distiicts of Cotes du Noid and 
I Saint-Bol-de-Lcon It is slightly large! than the 
pi reeding, standing fiom If) 2 to lf> 2 liands, 
xcith strong, tlmk neck and shouldeis, but it 
lias the same compactly built appealance, though 
the mane is coarser and the haunches laigei 
The joints are xxell formed, and the pasterns 
<o\cied with long ban. Giey is the piedo- 
minatmg colour. Horses of the Leon vanety 
are laigc4y used for light diaught pm poses, and 
they make good farmeis’ ‘nags’ for general 
purposes. 

Briza. —A genus of grasses belonging to the 
division with many-flowered spikelets on Jong 
stalks It is known by its heait-shaped spike- 
lets, by its blood tliiee-nbbed glumes, and its 
boat-shaped, blunt, broad, awnless lower pales. 

Briza media (Quaking Grass, {Silver {Shekels) 
—This is a peiennial plant with tufted fibrous 
roots. The stem never exceeds 18 in. in height, 
and is usually shorter; it bears at the base a 
number of dark-green leaves. Quaking Grass 
flowers in the end of June, and is ripe by the 
middle of July. Its agricultural value appears 
to be very small. Sinclair says that horses, 
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cows, ami sheep will eat it, and that it is well | 
suited to pooi- soils, whether sandy or heavy 
The cars of this grass are very ornamental, and 
countly people often gather bunches of ‘Silver 
Shekels as they call them, to be used by waj 
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of ornament in then homes. This and other! 
spui les aie •:row u in guldens as ornamental 
j»lants [i l] 

[a n. m‘a.] 

Broadcast Manure Distributors. 

When it is remembered that the substances 
wluili <ne used as aitificial manures- as um- 
eentiated fertilizers are eoiinnonly called in 
Biitam vaiy veiy much m the size of the 
pa 1 tides, specific giavity, fieedom of lmining, 
moid-me geneiallv ])iesent, and other features, 
it w ill he seen that a machine which will sepa¬ 
rate a given quantity and distribute it evenly 
over a given surface must possess many attn- 
butes; also that it wall differ from a sow mg- 
machine since the ‘feeds’, or method of ab- 
stiacting required quantities of freely 1 unning 
kernels of grain, are not necessarily so well 
suited to manure distribution. A great diffi¬ 
culty to overcome is the tendency of heavy, 
finely divided, somewhat moist substances to 
become compacted in the hoppers, and to form 
a bridge about the stirrers, so that, although 
they revolve, no manure is forced out. Ma¬ 
chines < onstructed with hoppers which become 
nanow at the bottom aie particularly liable to 
this fault of ‘bridging \ Some manures consist 
of particles of various sizes, and these are not 


well suited to be sown by machines which dis¬ 
tribute by. horizontal foice or thiow, as the 
larger pai tides flv much farthei than the 
smaller; there is the same objedion to those 
which distiihute by wind force. Moico\er, 
tlie.se types of machine aie geneiallv dependent 
upon the pace of the hoisc as to the (list nice 
they thiow, and as hoi sex are iriegulai m then 
pace, and tlieie aie the ordinary stoppings and 
stai tings, such aecmacy as is desiiable is not 
attained We maintain this m spite of the 
lecent aw aids by the Tt.A S 1C Cup feeds, 
wheie .i senes of etqis ate {-fined about the 
peupherv of disks mined on a spindle miming 
from end to end of the box, work inegulaily 
when the mamne is moist oi adhesive, as the 
cups, no mattei wliat the exact foi m they take, 
aie liable to become mole oi less clogg* d, so 
th.it uiegulai quantities aie expelled Chain 
feeds and foice feeds aie subject to similar 
blockings Altogethei, unless the m.inui‘e runs 
veiy heely, all the feeds mentioned aie faulty 
Tlicie aie two types which mole neatly attain 
pel tedion, one made by Wallace of Glasgow, 
and tin* othci by Coultas of Stamfoid In the 
tin mei the bottom of the- lioppei is foimed hv 
a smooth icvolvmg (hum of huge diametei 
pionded with flanges at ea< h end The manuie 
is compelled to fall upon this jollei by a 
\ibiating side Tin- loiler louvevx the con- 
tints of the lioppei to a small senueii( ulai 
leieivei above, and ill whiih lotatesa spieadei, 
consisting of a senes of ipm-kh i evolving spikes 
oi piongs The feed is casiA regulated, and 
e\enness of distiibution seemed in (juantities 
tiom l < vvt to 1 ton pci iidc- 

Iii Coiiltax's mnihmo tin- lioppei, instead of 
being fixed, is made to laise and lower Tin- 
bottom and fiont side use, but the back side 
is fixed, and the moving poition uses slowlv, 
aieoiding as it is regulated, the manure is 
biought up to a rotaiy rake studded with 
metal teeth, and as fast as it leaches the lake 
it is tipped over the* edge The geanng to effect 
the change of speed, and tlie mixing and lower¬ 
ing of the lioppei, is vciv simple to opeiate 
When the lioppei is emptied it can be speedily 
lowvied foi refilling by means of a hand-worked 
woi m geai mg 

It is not debited to gi\e an irnpiession that 
othei machines ate usc-less, they disti ibute mote 
evenly than can be done by band, but the ne¬ 
cessity' for absolutely pet feet disti ibution can¬ 
not be too Htionglv mged, the mam le must go 
to the plants, as the plants can go veiy little* 
towards the manuie Cnevcn disti bution im¬ 
plies that some portions of the nop icceive /in 
undue share, while others have a deficiency. 
When a farmer allows a ceitain quantity of 
manure pel ane, lie does it with the intention 
that it shall be bestowed equally It is pai- 
ticulaily liecessaiy that quickly acting, highly 
concentrated manures like nitrate of soda be 
evenly sown, or the quality of corn throughout 
a field may vary considei ably. Too much in 
spots will tend to produce mildew m wheat, or 
in bailey eoaiseness and variation m quality. 

[W. J M ] 

Broadcast Sowers. —In Britain, cape- 
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ciallj in the southern portion, the sower compara¬ 
tively rarely goes forth to sow with his hands; 
mechanical distribution is mainly relied upon. 
(Join and seed sowers were in common use be¬ 
fore manure sowers were required, and in many 
instances manure broadcasting devices weie 
adapted from the corn sower. Most of the me¬ 
thods adapted to broadcast sowing ai e applicable 
to drill sowing, but not all of them, though as 
a rule those not applicable to the dull do not 
rank high in popular opinion as broadcasters. 
Efficient distnbution is secuied by several 
methods. The standard ‘feeds’, or methods 
of delivering constant quantities of grain 
from the bulk to the ground, are as follows 
cup, tooth, and biusli pinion, disk chain, force 
feed, suitable for dulls and broadcasters; and 
wind blast and eneular thiow, suitable only foi 
bioadcasters The tup feed lequires an uppei 
main hoppei, m wliuli the seed is placed, and 
a lower hoppei 01 box, into which the seed passes 
through controlling pints The spindle carries 
a number of disks, about the penpliciy of which 
are plaud a series of spoons or <ups which scoop 
up the seed ns the •-} indie re\ol\es, and pass it 
into a shoot leading to the giound. The <hief 
failing of this system is that on bimipv ground 
an undue quantity of seed is shaken horn the 
i ups, so that the\ aime at the disti lbuting 
point with a dehuenev , as lough giound gene- 
iall\ lequues runic seed Ilian the smoother pait^ 
of the held, the weakness is intensified 

Woolnough’s bioad<ast. sowing nmeliine, lUii'-- 
tiat-ed in Plate, fig 3, is a good type of this i lass 
The m.mi spindle is semi imining thiough tin 
feed ho\, canning cups t<> raise the <0111 to 
tunnels, and delivering thiough short spouts to 
studded spreading board to ensure even distn- 
bution. The ]ut<h of the feed box is regulated 
bv a woim and quadiant. so as to adapt the 
position to inclines The spindle is driven from 
a nave gear mg on the travelling wheel through 
an intermediary < og wheel, which acts as the 
‘change’ wheel, change wheels of ditlerent sizes 
regulate the speed of the spindle and the late 
of seeding. The smaller cogwheel, marked 33 
in annexed diagiam, is earned 011 a. healing n 
f 10111 the veitieal standaid c\ maikcd with indi¬ 
cator numbers. The ‘change’ wheel engages 
with the nave wheel in proper position when 
the pointer a is opposite to the nmnbei on the 
wheel (which denotes the number of cogs) The 
raising and lower mg of the indicator are effected 
by turn mg the screw n It 1 * obvious, as the 
nave wheel is m a fixed position, that, provision 
lias to be made to adapt wheels of varying size 
to it 

Tooth and brush pinion feeds have a pig- 
tiough-shaped hoppei, thiough vvhuli runs from 
end to end a spindle earning occasional disk¬ 
shaped brushes winch force the seed through 
holes pierced in the 1 eai side of the hopper. They 
are hettei suited for small seeds, such as elovei, 
grass, mustard, and tuinip, than for the heavier 


seeds, as on hillsides the heavier seed is liable to 
fall away from the brushes, and an irregular dis¬ 
tribution results. The brushes also do not always 
wear equally. Disk feed is very similar to brush 
feed, but in place of the brushes there aie metal 
disks with wavy edges, which alternately open 
and close ports in the seed box, bringing forward 
seed and forcing it through. The failings on 
hillsides are much similar to those of brush feeds. 
Chain feed, or the use of an endless chain run¬ 
ning crosswise through the hopper, and thus 
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carrying the seed to the disc haiging funnel, 
woiics well on lough and hillside land, ex<ept 
that it is not quite lehahle as to legulanty. 
Foiee feed, popuhu in most toiintries, and fast 
gaining popularity in Biitain, is the most leli- 
.ihle The bottom of ea< li seed lioppei is closed 
by a small spirally grooved roller, winch, revolv¬ 
ing as the machine advance's, supplies seed m a 
1 egular stream to the funnel A follower or blank 
portion of roll closes tlic apeituie in the hopper. 
Ivotaiy disks, placed horizontally below the hop¬ 
pei, on to which grain is made to fall, and thus 
receive a semicircular throw, aie hut little used ; 
so also is the wind-blast feed, where the giain 
is made to fall on to a fan-shaped plate w ith 
guides, receiving a strong blast from a lapidly 
driven fan Whatever nieut these two might 
possess, it is middled by the irregulai pace of 
horses chawing the machine. All the methods 
described have the virtue that they aie easy to 
actuate; consequently as there is no friction from 
coulters, as in the case of dulls, they are made 
capable of sowing a much greater width. The 
hand seed-barrow with brush pinions is made 
up to l. r i ft or more, and can lie conveniently 
propelled by a man. [w. j. m.] 
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